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(54) RECORDING PAPER FOR INK JET PRINTER AND RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration 
of picture quality, the degradation of a drying property, the 
occurrence of cracks, and the formation of whisker~like 
stripes generated at a boundary between the printed part 
and the non-printed part by containing inorganic minute 
grains having a combined organic cathionic polymer in the 
receptor layer. 

SOLUTION: The inorganic minute grains are ones having a 

minute grain diameter, in particular, they are preferable to -h(-\^ --fc-)— r-fo-J— 

be aluminum oxide, colloidal silica, amorphous silica, zinc " v? 

oxide, and titanium oxide. Although the configuration of 

these inorganic minute grains is not limited in particular, it 

is preferable to be a globular shape, cube, rod, needle, 

chain, annular shape, and a plate. The average grain 

diameter is preferable to be in the range of about 1-500 

nm. These inorganic minute grains are combined with an 

organic cathionic polymer and the weight ratio of the 

organic cathionic polymer relative to the inorganic minute 

grains (an organic cathionic polymer/inorganic minute 

grains) is preferable to be in the range of 1/99 or more and 99/1 or less and, more preferably, in 
the range of 10/90 or more and 90/10 or less and, particularly preferably, in the range of 20/80 or 
more and 80/20 or less. 
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[Claim 1] The record form for ink jet printers characterized by containing the non-subtlety particle 
which the organic cationic polymer combined in the acceptance layer, 

[Claim 2] The record form for ink jet printers according to claim 1 characterized by said organic 
cationic polymer consisting of compounds expressed with the following general formula (I). 



In a general formula (I), (A) expresses the monomeric unit which carried out the polymerization of 
the monomer which has quaternary ammonium, and which can be copolymerized, and (B) expresses 
the monomeric unit which carried out the polymerization of the monomer which is contained at 
least one of the structures expressed with the following general formula (II), (III), (IV), and (V). and 
which can be copolymerized. 
[Formula 2] 
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In a general formula (II), R1 and R2 express an aliphatic series radical, and Z expresses a nonmetal 
atom group required to form 5 members or a six membered ring in collaboration with -C-N=C- in a 
general formula (III). In a general formula (IV), R3 and R4 express an aromatic series radical, a 
halogen atom, a cyano group, and an oxy-carbonyl group. In a general formula (V), R5 expresses a 
hydrogen atom and an aliphatic series radical, and R6 expresses an aliphatic series radical. In the 
above-mentioned general formula (I), (C) expresses the monomeric unit which carried out the 
polymerization of the monomer which has at least two ethyleneHike unsaturated bond radicals, and 
which can be copolymerized, and (D) expresses the monomeric unit which carried out the 
polymerization of (A), (B). and the monomer in which the copolymerization of those other than (C) 
is possible. In the above-mentioned general formula (I), the monomeric unit expressed with (E) 
expresses the monomeric unit which has the radical which can form said non-subtlety particle and 
covalent bond. Ten to 95-mol%, in m, zero to ten-mol%, p expresses zero to 80-mol %, and, as for q, 
n expresses [ k ] 0.1 to 20-mol % zero to 30-mol%, However, the sum total of k, m, n, p, and q is 
100-mol %. 

[Claim 3] The record form for ink jet printers according to claim 1 or 2 with which the organic 
cationic polymer weight ratio (an organic cationic polymer / non-subtlety particle) to said non- 
subtlety particle is characterized by or more 1/99 being 99/1 or less. 

[Claim 4] The record form for ink jet printers according to claim 1 to 3 with which the non-subtlety 
particle which said organic cationic polymer combined is characterized by containing ten to 99% of 
the weight in an acceptance layer. 

[Claim 5] The record form for ink jet printers given in any of claims 1-4 characterized by a base 
material being polyolefine coat paper. 

[Claim 6] The color ink jet record approach characterized by what is recorded on a record form 
according to claim 1 to 5 with the recording device outputted using five or more sorts of different 
ink. 



[Claim 7] The color Inkjet record approach characterized by what is recorded on a record form 
according to claim 1 to 5 to at least one sort of criteria colors with the recording device recorded 
in two or more sorts of different ink 

[Claim 8] The color ink jet record approach according to claim 7 characterized by what is recorded 
with the recording apparatus which said criteria color records in two or more sorts of ink in which 
the absorbances of the ink of this criteria color differ substantially. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the record form for ink jet printers and the record 
approach applicable to various kinds of Inkjet printer methods. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record form for ink jet printers and the record 

approach applicable to various kinds of ink jet printer methods. 

[0002] 

[Description of the Prior Art] Inkjet recording apparatus (in this description, it is also called an ink 
jet printer.) However, of course, this invention is applicable to the recording device at large which is 
not limited to the so-called printer. There is little noise, and since it is also easy to perform 
multicolor record by using two or more ink nozzles possible [ high-speed printing ], it has spread 
quickly as an image information output unit for computers especially in recent years. 
[0003] Moreover, there are some ink jet printers which were developed for full color record and 
which can output an image [ high definition like it is equal to the color picture of a film photo 
method ]. Moreover, the content of the image to output is also expanded to a color block copy, a 
design image, etc. as which the image quality near a photograph is required from an alphabetic 
character, a graphic form, etc. 

[0004] therefore, as the record medium, it rubs from the coat paper and the regular paper of 
glossiness or concentration which become low — carry out — the glossy paper or the gloss film 
using the resin coat paper out of which the opaque film which has the glossiness more near a 
photograph, and gloss come — or many cast-coated papers which carried out the cast of the front 
face of coat paper, and gave specular-gloss nature have come to be used. 
[0005] It corresponds to these and using the water-soluble polymer which swells or dissolves 
water color ink as an ink absorbing layer (or coat layer) is proposed. For example, in JP,62- 
263084,A, the acceptance layer in which a mean molecular weight contains [ the record sheet for 
ink jet printers which it dries by the cold dry cleaning method once the acceptance layer formed 
from the gelatin water solution of Specification pH makes the gel state the gelatin applied in JP,6- 
64306,A, and is obtained ] 5x104 or more polyethylene oxide by JP,62-214985,A is proposed, 
respectively. 

[0006] Moreover, by one side, the acceptance layer of the porosity mold using a non— subtlety 
particle is proposed. The acceptance layer of a porosity mold prepares a detailed opening by the 
particle, and receives ink, and drying is dramatically excellent and has the advantage that there is 
also little color muddiness and it can output the image of high resolution. 

[0007] It cannot respond with the advent of a high speed and a multi-discharge quantity ink jet 
printer, but color muddiness (bleeding) and beading (Pacific cod) produce a print rate and ink 
absorption capacity between dots, and it is becoming impossible however, to obtain a quality image 
in recent years. Furthermore, since these printers have realized many gradation by using shade ink, 
the amount of ink increases, by the high-humidity condition, poor desiccation especially occurs 
frequently, and they are posing a serious problem. Although there is the approach of thickening 
thickness of an acceptance layer as a means to increase absorption capacity in order to solve 
these problems, poor conveyance arises conversely, or it leads to a cost rise, and is not desirable. 
Furthermore, since the porosity mold acceptance layer used the non-subtlety particle, the film 
reinforcement of the acceptance layer itself was high, and it turned out that it also has the trouble 



of being easy to produce a crack (crack) since distraction nature is low. 

[0008] These troubles pose a still bigger problem, when applying as an object for roll printers. For 
example, although there is a service bureau which creates a poster etc. as a field which uses a roll 
printer, since increasing the amount of ink and usually using it with the color-balance adjustment 
means called RIP in order to improve the sharp nature and contrast of an alphabetic character is 
generally used, what it is further easy to generate from the desktop mold printer by which an 
amateur user uses the above problems is the actual condition. Since it is twisted to the shape of a 
roll strongly also as a product gestalt, it is easy to be generated, and if a crack is printed by the 
part the problem on which outflow and image quality deteriorate [ ink ] in the shape of a mustache 
along with a crack will produce it. Moreover, since it rounds off and is kept after printing for a long 
period of time, if drying deteriorates, since most users will imprint at the rear face, they have a 
possibility of spoiling quality. The actual condition is being unable to use him, if a pro user s is most 
and the user who uses a roll printer does not solve these problems. 
[0009] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the record form 
for ink jet printers and the record approach of solving degradation (beading, bleeding, etc.) of the 
image quality produced by the high speed and multi-discharge quantity printer which were 
mentioned above, and which are increasing quickly in recent years, or the roll printer, drying 
degradation, and generating of the muscle of the shape of a mustache produced on generating of a 
crack, or the boundary of the printing section and the non-printed section. 
[0010] 

[Means for Solving the Problem] The above-mentioned technical problem of this invention is the 
record form for ink jet printers characterized by containing the non-subtlety particle which the 
organic cationic polymer combined in 1. acceptance layer, and the record form for ink jet printers 
of said one publication characterized by 2. aforementioned organic cationic polymer consisting of 
compounds expressed with the following general formula (I), [001 1] 
[Formula 3] 

k m . n p 

[001 2] In a general formula (I), (A) expresses the monomeric unit which carried out the 
polymerization of the monomer which has quaternary ammonium, and which can be copolymerized, 
and (B) expresses the monomeric unit which carried out the polymerization of the monomer which 
is contained at least one of the structures expressed with the following general formula (II), (III), 
(IV), and (V), and which can be copolymerized. 
[0013] 
[Formula 4] 
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[0014] In a general formula (11), RI and R2 express an aliphatic series radical, and Z expresses a 
nonmetal atom group required to form 5 members or a six membered ring in collaboration with -C- 
N=C- in a general formula (III). In a general formula (IV), R3 and R4 express an aromatic series 
radical, a halogen atom, a cyano group, and an oxy-carbonyl group. In a general formula (V), R5 
expresses a hydrogen atom and an aliphatic series radical, and R6 expresses an aliphatic series 
radical. 

[0015] In the above-mentioned general formula (I), (C) expresses the monomeric unit which carried 
out the polymerization of the monomer which has at least two ethylene-like unsaturated bond 
radicals, and which can be copolymerized, and (D) expresses the monomeric unit which carried out 
the polymerization of (A). (B), and the monomer in which the copolymerization of those other than 
(C) is possible. 

[0016] In the above-mentioned general formula (I), the monomeric unit expressed with (E) 
expresses the monomeric unit which has the radical which can form said non-subtlety particle and 
covalent bond. 

[0017] Ten to 95-mol%, in m, zero to ten-mol%, p expresses zero to 80-mol %, and, as for q, n 
expresses [ k ] 0.1 to 20-mol % zero to 30-mol%. However, the sum total of k, m, n, p. and q is 100- 
mol %. 

[0018] 3. Record Form for Ink Jet Printers of Said 1 or 2 Publications to which Organic Cationic 
Polymer Weight Ratio (Organic Cationic Polymer / Non-Subtlety Particle) to Said Non-Subtlety 
Particle is Characterized by or More 1/99 being 99/1 or Less, 4. The record form for ink jet 
printers given in either [ to which the non-subtlety particle which said organic cationic polymer 
combined is characterized by containing ten to 99% of the weight in an acceptance layer / said ] 1- 
3, 5. with the recording device outputted to said any of 1-4 which are characterized by a base 
material being polyolefine coat paper using the record form for ink jet printers of a publication, and 
6.5 or more sorts of different ink the color ink jet record approach characterized by what is 



recorded on a record form given in either [ said ] 1-5, and 7. — to at least one sort of criteria 
colors with the recording device recorded in two or more sorts of different ink The color ink jet 
record approach characterized by what is recorded on a record form given in either [ said ] 1-5. 8. 
Said criteria color is attained by each of color ink jet record approach ** of said seven publications 
characterized by what is recorded with the recording apparatus recorded in two or more sorts of 
ink in which the absorbances of the ink of this criteria color differ substantially. 
[0019] 

[Embodiment of the Invention] This invention is further explained to a detail. The non-subtlety 
particle which the organic cationic polymer first used for this invention combined is explained. 
[0020] The non-subtlety particle used for this invention is a particle which has a detailed particle 
size, for example, a kaolin (clay), talc, titanium oxide, a zinc oxide, a zirconium dioxide, cerium oxide, 
an oxidization yttrium, the tin oxide, an antimony oxide sol, a niobium oxide sol, an aluminum 
silicate, an aluminum hydroxide, an aluminum oxide, a calcium silicate, a magnesium silicate, 
colloidal silica, or amorphous silica is mentioned. 

[0021] An aluminum oxide, colloidal silica, amorphous silica, a zinc oxide, and titanium oxide are 
especially mentioned preferably in these. Although there is especially no limit in the configuration of 
these inorganic particle, the shape of a globular form, a cube form, a cylinder, a needle, and a chain, 
annular, plate-like, etc. are mentioned preferably. As mean particle diameter, the range of 1-500nm 
is desirable. 

[0022] These non-subtlety particles are combined by the organic cationic polymer described below, 
it is or more 10/90 or less 90/10 range that it is or more 1/99 99/1 or less range desirable still 
more preferably, and the weight ratio (an organic cationic polymer / non-subtlety particle) of an 
organic cationic polymer to a non-subtlety particle is or more 20/80 80/20 or less range especially 
preferably. 

[0023] The non-subtlety particle which the organic cationic polymer combined in this invention is in 
the condition that the reaction radical which can be connected with a non-subtlety particle in an 
organic cationic polymer means the thing in the condition of being selectively combined with the 
non-subtlety particle, and is covered preferably (these particles may be called a polymer joint 
inorganic particle below). 

[0024] Next, the organic cationic polymer used in this invention is explained. 

[0025] The organic cationic polymer used in this invention has the unit expressed with the following 

desirable general formulas (I). 

[0026] 

[Formula 5] 
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[0027] In a general formula (I), (A) expresses the monomeric unit which carried out the 
polymerization of the monomer which has quaternary ammonium, and which can be copolymerized, 
and (B) expresses the monomeric unit which carried out the polymerization of the monomer which 
is contained at least one of the structures expressed with a general formula (II), (III), (IV), and (V), 
and which can be copolymerized. 
[0028] 
[Formula 6] 
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[0029] In a general formula (II), R1 and R2 express an aliphatic series radical, and Z expresses a 
nonmetal atom group required to form 5 members or a six membered ring in collaboration with -C- 
N=C- in a general formula (III). In a general formula (IV), R3 and R4 express an aromatic series 
radical, a halogen atom, a cyano group, and an oxy-carbonyl group. In a general formula (V), R5 
expresses a hydrogen atom and an aliphatic series radical, and R6 expresses an aliphatic series 
radical. 

[0030] In the above-mentioned general formula (I), (C) expresses the monomeric unit which carried 
out the polymerization of the monomer which has at least two ethyleneHike unsaturated bond 
radicals, and which can be copolymerized, and (D) expresses the monomeric unit which carried out 
the polymerization of (A), (B), and the monomer in which the copolymerization of those other than 
(C) is possible. 

[0031] In the above-mentioned general formula (I), the monomeric unit expressed with (E) 
expresses the monomeric unit which has the non-subtlety particle used for this invention, and the 
radical which can form covalent bond. 

[0032] Ten to 95-mol%. in m. zero to ten-mol%. p expresses zero to 80-mol %, and, as for q, n 
expresses [ k ] 0,1 to 20-mol % zero to 30-mol%. 

[0033] In the above-mentioned general formula (I), the monomeric unit of (A) expressed with the 
following general formulas (VI), (VII), and (VIII) (IX) is desirable. 
[0034] 
[Formula 7] 
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[0035] In the above-mentioned general formula (VI), (VII). and (VIII) (IX), R7 expresses a hydrogen 
atom or the aliphatic series radicals (for example, a methyl group, an ethyl group, n-butyl. etc.) of 
the carbon atomic numbers 1-4. As R7, a hydrogen atom or a methyl group is desirable. 
[0036] In the above-mentioned general formula (VI). (VII), and (VIII) (IX). R8, R9. RIO. and R11 
express the aliphatic series radical (they are a KISHIRU radical, benzyl, etc. to a methyl group, an 
ethyl group, and cycle) of the carbon atomic numbers 1-10. Even if mutually the same, you may 
differ, and it may join together mutually, and the substituent expressed with these [ R8. R9 and 
RIO ] may form cyclic structure. It is a methyl group, an ethyl group, and benzyl preferably as R8, 
R9. and RIO. and a methyl group and especially benzyl are desirable. 

[0037] In the above-mentioned general formula (VI), (VII), and (VIII) (IX). X expresses an anion, for 

example, halogen ion (for example, a chloride ion, bromine ion, iodine ion, etc.), alkyl-sulfuric-acid 

ion (for example, methylsulfuric acid ion etc.), alkyi or aryl sulfonic-acid ion (for example, 

methansulfonic acid ion, p-toluenesulfonic-acid ion, etc.), acetic-acid ion, etc, are mentioned. 

Among these, halogen ion and especially alkyl-sulfuric-acid ion are desirable. 

[0038] In the above-mentioned general formula (VI), a expresses the integer of 1 to 4. 

[0039] In the above-mentioned general formula (VII), Q expresses an oxygen atom or a nitrogen 

atom. T and W express the connection radical of bivalence, for example, express a xylene radical, - 

CH2CH2OCH2CH20- -CH2CH(OH) CH2-, and a phenylene group to ethylene, 1, and 4-cyclo. b 

expresses 0 or 1. 

[0040] In the above-mentioned general formula (VIII) and (IX), R12 expresses radicals, such as a 



hydrogen atom, aliphatic series radicals (for example, a methyl group, t-butyl, etc.). aromatic series 

radicals (for example, phenyl group etc.), a halogen atom, a cyano group, acyl groups (for example, 

an acetyl group, benzoyl, etc.), oxy-carbonyl groups (for example, methoxycarbonyl group etc.), 

aminocarbonyl radicals (for example, aminocarbonyl radical etc.), and a nitro group. 

[0041] In the above-mentioned general formula (I), the instantiation compound of a monomer led to 

the monomeric unit expressed with (A) is shown below. 

[0042] 

[Formula 8] 
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[0043] In the above-mentioned general formula (I), the following general formulas (X), (XI), and (XII) 
the monomeric unit of (B) expressed are desirable. 
[0044] 
[Formula 9] 
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[0045] the above-mentioned general formula (X) and (XI) — and (XII) it sets and R7 expresses a 
hydrogen atom or the aliphatic series radicals (for example, a methyl group, an ethyl group, n-butyl, 
etc.) of the carbon atomic numbers 1-4. As R7, a hydrogen atom or a methyl group is desirable. 
[0046] In the above-mentioned general formula (X), Q expresses an oxygen atom or a nitrogen 
atom. T and W express the connection radical of bivalence, for example, express ethylene, 1, 4- 
cyclo hexylene radical, -CH2CH20CH2CH20- -CH2CH(0H) CH2- and a phenylene group, e, f, 
and g express 0 or 1, respectively (however, when e is 1, neither f nor g is 0). R13 and R14 express 
a hydrogen atom, an alky! group, and an aryl group. The alkyi group and aryl group which are 
expressed with these [ R13 and R14 ] may join together mutually, and may form cyclic structure. 
[0047] In the above-mentioned general formula (XI), R15 expresses a halogen atom (for example, 
chlorine atom), an aromatic series radical (for example, phenyl group), an aryloxy group (for 
example, phenoxy group), a hydroxy group, etc. 

[0048] In the above-mentioned general formula (XII), R16 expresses 2-pyridyl radical, 4-pyridyl 
radical, and 1 -imidazole radical. 

[0049] In the above-mentioned general formula (I), the instantiation compound of a monomer led to 

the monomeric unit expressed with (B) is shown below. 

[0050] 

[Formula 10] 
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[0051] [n the abovcmentioned general formula ([), a divinylbenzene. ethylene glycol methacrylate, 
ethylene glycol acrylate, hydroquinone methacrylate, hydroquinone acrylate, an ethylene JIMETA 
krill amide, ECHIRENJI acrylamide, etc. are mentioned as a monomer led to the monomeric unit 
expressed with (C). 

[0052] In the above-mentioned general formula (I), the monomeric unit of (C) expressed with the 

following general formulas (XIII) is desirable. 

[0053] 

[Formula 11] 
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[0054] In the above-mentioned general formula (XIII), R7 expresses a hydrogen atom or the 
aliphatic series radicals (for example, a methyl group, an ethyl group, n-butyl, etc.) of the carbon 
atomic numbers 1-4. As R7, a hydrogen atom or a methyl group is desirable. Moreover, V 
expresses the connection radical of bivalence, for example, expresses arylene radicals (for example, 
a phenylene group, a naphthylene radical, etc.) and alkylene groups (for example, a methylene 
group, 1, 4-butylene radical, etc.). Y expresses an ester bond (for example, -C(=0)-0-, -0-C(=0)- 
), amide association (for example. -C(=0)-NH- -NH-C(=0)-, -S02-NH-), ether linkage (-O-), etc., 
and r expresses 0 or 1. 

[0055] In the above-mentioned general formula (I), ethylene, a propylene, 1-butene, isobutene, 
styrene, alpha methyl styrene, vinyltoluene, an acrylic acid and its ester or amide derivatives (for 
example, a methyl acrylate, butyl acrylate, t-butyl acrylamide, etc.), a methacrylic acid and its ester 
or amide derivatives (for example, a methyl methacrylate, methacrylic-acid benzyl, n-butyl 
methacrylamide, etc.), acrylonitrile, a methacrylonitrile, etc. are mentioned as a monomeric unit 
expressed with (D), for example. 

[0056] In the above-mentioned general formula (I), the monomeric unit of (E) expressed with the 
following general formulas (XIV) is desirable. 



[0058] In the above-mentioned general formula (XIV), R1 expresses a hydrogen atom or the 
aliphatic series radicals (for example, a methyl group, an ethyl group, n-butyl. etc.) of the carbon 
atomic numbers 1-4. As R1, a hydrogen atom or a methyl group is desirable. F expresses -O- or - 
N(R)- (the inside R of a formula expresses a hydrogen atom, an alkyi group, or an aryl group), and b 
expresses 0 or 1. 

[0059] In the above-mentioned general formula (XIV), G and H express the connection radical of 
bivalence, for example, a methylene group, ethylene, 1, 4-cyclo hexylene radical, - 
CH2CH20CH2CH20-, a phenylene group, etc. are mentioned, d expresses the integer of 0, or 1-3. 
[0060] In the above-mentioned general formula (XIV), S can mention the radical which expresses 
the non-subtlety particle used for this invention, and the radical which can form covalent bond, for 



[0057] 
[Formula 12] 




example, is expressed with --SiXS. (X expresses radicals, such as halogen atom (for example, 
chlorine atom), -OR (R expresses acyloxy radicals, such as alkoxy group [, such as a hydrogen 
atom, a methoxy group, and an ethoxy radical, ], acetoxy radical, and benzoyloxy radical, among 
formula), and -NRR* (R and R' expresses aryl groups, such as alkyi groups, such as a hydrogen 
atom, a methyl group, and t-butyl, and a phenyl group, among a formula), among a formula.) 
Although the instantiation compound of an organic cationic polymer used in this invention is shown 
below, this invention is not limited to this. In addition, the illustrated polymer includes the following 
repeat unit at a following rate, respectively. 
[0061] 

[Formula 13] 
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[Formula 15] 



CH, 

-f CHa-CHf; f CHa-CH^ _f CHa-CH-) fcHi-C-)— 



I n 



lt:n:p;q*30:e;62:2 
CHa 



6 



— fcHe-CH|— —(.CHj-C-)— — fcHa-CH^ (-CHj-C-^— 



/"^H, CHjCH,-0 



c=o 



CHj-N^CHaCeHs , I 

^ Xir — f-c— CH,-) — 



CHa k:n:p:q=20:8:70:2 



CH, CH, CH, 

— fcHj-C-^ ^CHa-C-^ _^CHa-C-3— —fcH^-C-)— 

? ? 0-C4H» 6{CHa)3Si(OCHa)3 

CHa CHaCHa-O » s/a-v -afs 

HO-CH CHa C=0 

_ !«' I k:ii:p:q = 38:8:52:2 
CI® <^ CHa 



02» CHs 
— fcHa-CH^— — fcjfe-CH^ (-CHa-CH^ (-CHj-C-)- 



o=c 

0(CH!rf3SKOCH3b 



6' 

CH«-M^CHaC.H, -fcH-CHa4^ K:n: p:q,38:8:52:2 





C.® 



[0064] The non-subtlety particle which the organic cationic polymer used in this invention 
combined For example, the polymerization initiation radical is introduced on the :(1) non-subtlety 
particle front face compoundable by the next approach. The copolymerization nature machine or 
the chain transfer radical is introduced on the approach of combining by performing a 
polymerization reaction on a front face, and the (2) non-subtlety particle front face. The approach 
of combining by performing a polymerization reaction on a front face and the polymerization 
initiator of (3) cationicity are made to stick to up to a non-subtlety particle front face. The 
approach of combining by performing a polymerization reaction near the front face and hydrophilic 
macromere with (4) vinyl groups are made to stick to up to a non-subtlety particle front face, the 



approach of combining by performing a polymerization reaction on a front face, and (5) — the 
approach of combining with a non-subtlety particle, since the organic polymer which introduced the 
coupling agent into the polymer beforehand is compounded etc. These approaches are explained to 
the report offer example, the Society of Fiber Science and Technology, Japan, the 49th volume, 
the report of a 130-136-page publication and a front face, the 28th volume, and a 285-298-page 
publication etc. at the detail. 

[0065] next, the water-soluble binder preferably used by this invention — and — or gelatin is 
explained. 

[0066] Although either can be used if it is gelatin which used the collagen of an animal as the raw 
material as gelatin preferably used for this invention, the gelatin which used as the raw material a 
pig skin, oxhide, and the collagen that used the cow bone as the raw material is more desirable. 
Although there is especially no limit as a class of gelatin, furthermore, liming gelatin, acid-treatment 
gelatin and derivative gelatin (for example, JP,38-4854,B — ) 39-5514, 40-12237, 42-26345. A U.S. 
Pat. No. 2,525,753 number, said 2,594,293 numbers, said 2,614,928 numbers, said — No. 2.763,639 - 

- said — No. 3,1 18.766 — said — No. 3,132,945 — said — No. 3.186,846 — said — No. 3,312,553 
and British JP,861,414,B — said — the derivative gelatin of a publication can be used for No. 
103,189 etc. combining independent or them. If acid-treatment gelatin is used, it is advantageous 
especially in respect of a water resisting property. 

[0067] As an amount of coating of the gelatin contained in the acceptance layer of this invention, 3 

- 20 g/m2 is 5 - 15 g/m2 desirable still more preferably as solid content. 

[0068] As a water-soluble polymer preferably used by this invention, for example, polyvinyl alcohol 
vinyl formals, such as polyvinyl pyrrolidones, polyvinyl pyridinium halide, and various denaturation 
polyvinyl alcohol, and the derivative (JP,60-145879,A — ) of those 60-220750, 61-143177, 61- 
235182. Refer to 61-235183. 61-237681, and 61-261089, Polyacrylamide, the poly dimethyl 
acrylamide, poly dimethylamino acrylate. Sodium polyacrylate, an acrylic-acid methacrylic-acid 
copolymer salt, polymethacrylic acid soda, the polymer (JP.60-168651,A — ) containing acrylic 
radicals, such as an acrylic-acid vinyl alcohol copolymer salt To 62-9988 etc., a publication, starch, 
oxidization starch, carboxyl starch, Dialdehyde starch, cation-ized starch, a dextrin, sodium 
alginate, Gum arabic, casein, a pullulan, a dextran, methyl cellulose, naturally-ocurring-polymers 
ingredients, such as ethyl cellulose, a carboxymethyl cellulose, and hydroxypropylcellulose, or the 
derivative (JP.59-174382.A — ) of those 60-262685. 61-143177, 61-181679, To 61-193879, 61- 
287782, etc., a publication, a polyethylene glycol, A polypropylene glycol, polyvinyl ether, 
polyglycerin, A maleic-acid alkyi vinyl ether copolymer, a maleic-acid-N-vinyl pyrrole copolymer. 
Synthetic polymers (it indicates to JP,61-32787,A, 61-237680, 61-277483. etc.). such as a styrene 
maleic anhydride copolymer and polyethyleneimine, etc. can be mentioned. They are polyvinyl 
pyrrolidones. polyvinyl alcohol, and polyalkylene oxide preferably among these polymers. 
[0069] As the above-mentioned polyvinyl alcohol, polymerization degree is desirable especially 
desirable and the range of 200-4000 is 1000-3000. 

[0070] The compound shown by the above-mentioned polyalkylene oxide, for example, polyethylene 
oxide and polyethylene glycols, polypropylene glycols, or the following general formula (P) is 
mentioned. 

[0071] General formula (P) 

R30-(A4-0) j — among 4-(A5-0) j5-(A6-0) j6-R4 type, although A4, A5, and A6 express the 
straight chain which is not permuted [ a permutation and ] or the alkylene group of branching, 
respectively, they do not become the same [ all ] even if R3 and R4 are the same respectively — 
you may differ — a hydrogen atom — the alkyI group which is not permuted [ a permutation and ], 
an aryl group, an acyl group, etc. are expressed, respectively. 

[0072] As each substituent, a hydroxy group, a carboxy group, a sulfonyl group, an alkoxy group, a 
carbamoyl group, and a sulfamoyi group are mentioned. Preferably, R3 and R4 are hydrogen atoms, 
and A4, A5, and A6 are non-permuted things, respectively. Moreover, as most desirable thing, A4, 
A5, and A6 are -GH2CH2- or -CH(CH3)-CH2. 

[0073] j4, j5, and j6 express the integer of 0, or 1-500, respectively. However, it is j4+j5+j6 >=5. 
[0074] As a thing desirable at polyalkylene oxide, it is polyethylene oxide, it is the polyethylene 
glycol (PEG may be called) which has average molecular weight in the range of 10,000-500,000 



desirable especially preferably, and average molecular weight is the thing of the range of 50,000- 
300.000. 

[0075] The average molecular weight of the above-mentioned polyalkylene oxide is the molecular 
weight computed with the hydroxyl value. 

[0076] In this invention, it is desirable to apply a cross linking agent in the range which does not 
influence this invention as an object which constructs a bridge in a water-soluble polymer. As a 
concrete example of a cross linking agent, the aldehyde system compound like formaldehyde and 
glutaraldehyde, Diacetyl. the ketone compound like a KURORU 2,4-pentanedione, a screw (2-chloro 
ethylurea), 2-hydroxy ~ Triazine system compounds, such as 4 and 6-dichloro-1,3.5-triazine, The 
compound which has a reactant halogen like a U.S. Pat No. 3,288,775 number publication, A divinyt 
sulfone, a carbamoyl pyridinium system compound given in JP,8-50342,A, A compound with the 
reactant olefin like a U.S. Pat No. 3,635,718 number publication, N~methylol compound given in a 
U.S. Pat No. 2,732,316 number, and the isocyanate like a U.S. Pat No. 3,103,437 publication A U.S. 
Pat No. 3,017,280 number and the aziridine compounds like this No. 2,983,611 publication The 
carbodiimide system compounds like a U.S. Pat No. 3,100,704 number publication The epoxy 
compound like a U.S. Pat No. 3,091,537 number publication, and the halogen carboxyl aldehydes 
like mucochloric acid inorganic cross linking agents, such as organic cross linking agents, such as a 
dioxane derivative like dihydroxy dioxane, chromium alum, potash alum, a sulfuric-acid zirconium, 
and a way acid, etc. — it is — these — one sort — or two or more sorts can be combined and it 
can use. 

[0077] As an approach of forming the acceptance layer of this invention, the coating approaches 
usually used, such as the size press method, the roll coater method, the blade coating-machine 
method, the air knife coating-machine method, the gate roll coater method, the rod bar coating- 
machine method, the curtain method, the slide hopper method, and the extrusion method, are used. 

[0078] In the acceptance layer of this invention, various additives with still better known fixing 
agent of an inorganic pigment besides a binder and a hardening agent, a coloring color, a color 
pigment and an ink color, ultraviolet ray absorbent anti-oxidant. dispersant of a pigment 
defoaming agent, leveling agent antiseptics, fluorescent brightener. viscosity stabilizer, pH 
regulator, etc. can also be added. 

[0079] It is desirable to add a surfactant in the range which does not spoil ink absorptivity in order 
to raise image quality in the acceptance layer of this invention. The surface active agent used may 
use together the thing of the class from which a type is sufficient as both an anion system a cation 
system the Nonion system and a betaine system, and a low-molecular thing or the thing of a 
macromolecule also differs. It is the surfactant of a fluorine system preferably in these. 
[0080] The above-mentioned fluorochemical surfactant For example, a U.S. Pat No. 2,559,751 
number. Said 2,567.01 1 numbers, said 2.732,398 numbers, said 2,764.602 numbers. Said 2.806.866 
numbers, said 2,809.998 numbers, said 2,915,376 numbers, Said 2.915,528 numbers, said 2,918.501 
numbers, said 2,934,450 numbers. Said 2,937,098 numbers, said 2,957.031 numbers, said 3,472.894 
numbers. Said 3,555,089 numbers, British JP,1, 143,927,8, said 1,130,822 numbers, JP,45-37304,B, 
JP.47-9613.A, 49-134614, 50-117705, 50-117727, 50-121243. 52-41182, 51-12392, British 
American Institute of Chemists magazine (J. Chem.Soc.) 1950 2789 pages. These the 1957 2574 
pages and, 2640 pages, American-institute-of-chemists magazine (J. Amer.Chem.Soc.) 79-volume 
2549 pages (1957), It is compoundable by the approach indicated by 12 oil chemistry (J. Japan Oil 
ChemistsSoc.) 653 pages, organic chemistry meeting magazine (J. Org.Chem.) 30-volume 3524 
pages (1965). etc. 

[0081] It is a trade name, a certain kind among these fluorochemical surfactants of thing — 
Dainippon Ink & Chemicals, Inc. to megger fuck (Megafac) F — Minnesota mining - and - 
MANIFAKUCHUA ring company company to Fluorad (Fluorad) FC — by the trade name MONFU 
from an imperial chemical industry company — a roll (Monflor) — by the trade name from I eye E. I. 
du Pont de Nemours NEMERASU- and - company company — Zonyls (Zonyls) — a trade name — 
it is — moreover, FARUPEBERUKE Hoechst A.G. to RIKOBETTO (Licowet) VPF — it is marketed 
by the trade name, respectively. 

[0082] As an amount of coating of the acceptance layer of this invention, 5-100 g/m2 is 



desirable, and is 10-50 g/m2 more preferably. Moreover, the range of being 10-100 micrometers 
as thickness of an acceptance layer is 40-70 micrometers desirable especially preferably. 
[0083] All over an ink absorbing layer, an organic mat agent can be used in order to raise 
conveyance nature. 

[0084] A mat agent may be set to a photograph technical field, is known, and can be defined as 
being the discontinuous particle of the organic material which can be distributed in a hydrophilic 
organic colloid binder. 

[0085] As an example of an organic mat agent, they are starch, cellulose ester (for example, 
cellulose acetate propionate etc.), cellulose ether, synthetic resin (for example, ethyl cellulose etc.). 
etc. as the example of synthetic resin — water — insoluble or a poorly soluble composition 
polymer — it is — for example, alkyi (meta) acrylate — Alkoxy alkyi (meta) acrylate. glycidyl (meta) 
acrylate. Acrylamide. vinyl ester (for example, vinyl acetate), acrylonitrile. (Meta) Independent or 
combination, such as an olefin, styrene (for example, ethylene etc.), and a benzoguanamine 
formaldehyde condensate. Or the polymer which uses combination of these, an acrylic acid, a 
methacrylic acid, alpha, beta-partial saturation dicarboxylic acid, hydroxyalkyi (meta) acrylate, 
sulfoalkyi (meta) acrylate, a styrene sulfonic acid, etc. as a monomer component can be used. 
[0086] In addition, an epoxy resin, nylon, a polycarbonate, phenol resin, a polyvinyl carbazole, a 
polyvinylidene chloride, etc. can be used. 

[0087] 3-20 micrometers has [ these mat agent ] the viewpoint of conveyance nature to a 
desirable weighted mean particle size, and, as for the AUW in an acceptance layer (it is attached 
and is also called an amount), it is desirable that it is 10 - 100 mg/m2, and it is desirable to 
eliminate beforehand a particle 3 micrometers [ or less ] and a particle 20 micrometers or more by 
the classification from the point of coating liquid ammonia quality. Moreover, these mat agent can 
also be used together. 

[0088] The record form for ink jet printers concerning this invention means not only paper but all 
the so-called Inkjet record material, record material puts the thing which carried out coating on 
the base material or which was made to contain, and things, such as a front face of the shape of a 
sheet and not only tabular but a can, etc. can be especially used without a limit as a base material. 
Moreover, also with a transparent base material, also with an opaque base material, it can respond 
in activity eye and can use. 

[0089] As a transparent base material, each well-known thing can use it conventionally, for 
example, there are a film thru/or a sheet, or glass plates, such as polyester resin, cellulose acetate 
resin, acrylic resin, polycarbonate resin, polyvinyl chloride resin, polyimide resin, cellophane, and 
celluloid, etc. The viewpoint of the rigidity of a base material and transparency to polyester resin, 
especially a polyethylene terephthalate film are desirable in these. 

[0090] As an opaque base material, these complex, such as films, such as coated paper, such as 
non-coated paper, such as paper of fine quality, a report grade paper, super can lender processing 
paper, a **** stencil, and tracing paper, art paper, coat paper, a light weight coat paper, fine 
coated paper, and a cast-coated paper, a plastic film, an opaque film containing a pigment, and a 
foaming film, resin coat paper, an impregnated paper, a nonwoven fabric, cloth, a metal film, and a 
metal plate, can be used. 

[0091] In these, the resin coat paper from a viewpoint of glossiness and smooth nature and various 
films are desirable, and the film of a polyester system is more desirable in polyolefin resin coat 
paper and various films in resin coat paper from a feeling of a feel, and a high-class feeling. 
[0092] Although the paper which especially a limit does not have the stencil which constitutes the 
resin coat paper used preferably, and is generally used can be used, a smooth stencil which is used 
for the base material for photographs more preferably is desirable, as the pulp which constitutes a 
stencil — natural pulp, playback pulp, a synthetic pulp, etc. — one sort — or two or more sorts are 
mixed and it is used. Additives, such as the sizing compound generally used of paper making, a 
paper reinforcing agent, a loading material, an antistatic agent, a fluorescent brightener, and a color, 
are blended with this stencil. 

[0093] Furthermore, a surface sizing compound, a surface paper durability agent, the fluorescent 
brightener, the antistatic agent, the color, the anchoring agent, etc, may be applied to the front 
face. 



[0094] Moreover, although there is especially no limit about the thickness of a stencil, the good 
thing of the surface smooth nature which impressed paper under paper milling or in the calender 
after paper milling, and compressed the pressure is desirable. 

[0095] As resin of resin coat paper, the resin hardened with polyolefin resin or an electron ray can 
be used As polyolefin resin, it is the copolymers which consist or more of two of olefins, such as a 
homopolymer of olefins, such as low density polyethylene, high density polyethylene, polypropylene, 
polybutene, and the poly pentene. or ethylene propylene rubber, and such mixture, and the thing of 
various kinds of consistencies and various kinds of melt viscosity characteristics (melt index) can 
be used for independent or them, mixing. 

[0096] In the resin of resin coat paper, moreover, white pigments, such as titanium oxide, a zinc 
oxide, talc, and a calcium carbonate. Fatty-acid amides, such as octadecanamide and an arachidic 
acid amide, zinc stearate, Fatty~acid metal salts, such as calcium stearate, aluminum stearate, and 
magnesium stearate, Antioxidants, such as IRUGA NOx 1010 and IRUGA NOx 1076, Blue pigments 
and colors, such as cobalt blue, ultramarine blue, Sicilian blue, and a copper phthalocyanine blue. It 
is desirable to add combining suitably various kinds of additives, such as a pigment of Magentas, 
such as cobalt violet, fast violet, and manganese purple, a color, a fluorescent brightener, and an 
ultraviolet ray absorbent 

[0097] The base material used by this invention is JIS. Since the thing of continuation conveyance 
nature of 1 - 15 g-cm improves to the environmental variation of temperature and humidity, the 
Taber stiffness by P-8125 is used especially preferably. 

[0098] The ink jet record approach of this invention is the recording device outputted using 
different ink beyond **5 sort recording on the record material of this invention, and ** — to at 
least one sort of criteria colors with the recording device recorded in two or more sorts of 
different ink Recording on the record material of this invention or the ** aforementioned criteria 
color is characterized by what is recorded with the recording device recorded in two or more sorts 
of ink in which the absorbances of the ink of this criteria color differ substantially. 
[0099] The Inkjet record approach that the ink jet record approach used for this invention records 
water on the record sheet for ink jets of this invention in the ink contained 40% of the weight or 
more is used preferably, and the following coloring agent, a solvent object, and the ink jet record 
liquid that consists of other additives are used for this ink. As a coloring agent, water soluble dye, 
such as direct dye, acid dye, basic dye, reactive dye, or a food dye, is mentioned. 
[0100] As a solvent of the ink used for the acceptance layer of this invention Water and water- 
soluble, various organic solvents, for example, methyl alcohol, ethyl alcohol. Propyl alcohol, 
isopropyl alcohol, butyl alcohol, AlkyI alcohols of the carbon numbers 1-4 of sec-butyl alcohol, 
tert-butyl alcohol, isobutyl alcohol, etc.; Dimethylformamide, Amides, such as dimethylacetamide; 
Ketones, such as an acetone and diacetone alcohol, or a ketone-alcohol; tetrahydrofuran. Ether, 
such as dioxane; Polyalkylene glycols; ethylene glycol, such as a polyethylene glycol and a 
polypropylene glycol. Propylene glycol, a butylene glycol, triethylene glycol, 1, 2, 6-hexane triol. 
thiodiglycol, hexylene glycol, alkylene groups, such as a diethylene glycol. — 2-6 alkylene glycol; — 
a glycerol — Ethylene glycol methyl ether, the diethylene-glycol methyl (or ethyl) ether, 
Pyrrolidones, such as pyrrolidinone, such as low-grade alkyi ether of polyhydric alcohol, such as 
triethylene glycol and the monomethyl ether, and 2H-pyrrolidinone, a 1 -methyl-2-pyrrolidone, and 
2-pyrrolidone, are mentioned. Also in the water-soluble organic solvent of these many, the low- 
grade alkyI ether of polyhydric alcohol, such as polyhydric alcohol, such as a diethylene glycol, the 
triethylene glycol monomethyl ether, and the triethylene glycol monoethyl ether, and pyrrolidones 
are desirable. 

[0101] Although it is desirable to use the mixed solvent of water and said organic solvent from a 
viewpoint of clogging prevention of an ink head nozzle as for the solvent of ink, at this time, the 
content to the ink of water is 40 % of the weight or more, and is 50 - 90 % of the weight preferably. 
[0102] As an additive to other ink, a pH regulator, a sequestering agent, an antifungal agent a 
viscosity controlling agent, a surface tension regulator, a wetting agent, a surfactant, a rusr- 
proofer, etc. are mentioned, for example. 

[0103] Moreover, in this invention, if it records with the recording device which used shade ink, the 
effectiveness of this invention will show up notably. For example, although the conventional color 



recording device has the approach in use of using one kind each of ink to four criteria colors, Y, M, 
C, and K, when two or more sorts of ink is used about a certain criteria color, it can improve the 
formation of many gradation, and the feeling of a rough deposit of the low concentration section, 
especially a certain criteria color (for example, Y, M, C, K) is using the ink (shade ink) in which two 
or more kinds of absorbances* differ, the low concentration section reduces a feeling of a rough 
deposit mainly using light-colored (an absorbance — low) ink, and the high concentration section 
mainly uses the ink of a dark color (an absorbance — high), and a configuration out of which 
sufficient maximum concentration comes is known. Light color ink and dark color ink may be using 
the same color, and even if it is using a different color, the combination of the color from which 
plurality differs is also available, as the recording device which is using shade ink about such a 
criteria color — PM-700 — C (Seiko Epson), PictySOO (NEC), and Photo It is marketed by the 
trade name of Smart (Hewlett Packard), and it is the description to output in a total of six sorts of 
ink of the ink of light-colored M and light-colored C other than Y, M, C, and K. Moreover, B JC- 
700J (canon company make) are mentioned as an example of the recording device of the same 
method. 
[0104] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention 
is not limited to these. 

[0105] The base material which carried out 20 g/m2 coating of the resin constituent which 
becomes the front face of the base material of <production of base material> basis weight 60 g/m2 
from the low-density-polyethylene 70 section and the high-density-polyethylene 20 section, and 
carried out 20g[/ m ] 2 coating of the resin constituent which becomes a rear face from the low- 
density-polyethylene 50 section was produced. 

[0106] The 4 opening flask which is 300ml of composition of colloidal silica by which <composition 
(1) of non-subtlety particle (polymer joint inorganic particle) which organic cationic polymer 
combined> surface treatment was carried out was equipped with the agitator, and lOOg (the 
content of a silica is 20%) was supplied for colloidal silica (the trade name Snow tex OUP, the 
Nissan chemistry company make). 3-methacryloxy propyl trimethoxysilane was dropped at this, 
stirring I.Og and lOg of distilled water. It was made to react at a room temperature furthermore for 
30 minutes, and the target colloidal silica by which surface treatment was carried out was obtained 
as a distributed object. 

[0107] (2) The 4 opening flask of 21. of composition of an intermediate-product particle was 
equipped with an agitator, a thermometer, gas installation tubing, and a capacitor, 200g and a 
surfactant (trade name TORAKKUSU H-45) were thrown in for distilled water, and 7.7g and a 
potassium hydroxide were thrown in for 0.78g. Nitrogen gas was stirred for 30 minutes at the room 
temperature with the sink, and was deaerated. 12.1g and a divinylbenzene were supplied for 
styrene, 12.9g was supplied for 0.8g and dimethylamino methyl styrene to this, and 13.7g of 
dispersion liquid of the colloidal silica which carried out surface treatment by the above (1) further 
was added. It heated until inside ** became 70 degrees C, stirring by per minute 300 revolution, 
and 0.84g (iso cyano valeric acid) of 2 and 2'-azobis was added after that. The polymerization of 
the heating stirring was then performed and carried out under the nitrogen air current for 5 hours. 
[0108] After reaction termination, after removing unnecessary solid content using a glass filter, the 
intermediate-field particle made into the object was obtained as an opaque white chromatism 
object 

[0109] (3) The 4 opening flask of 300ml of composition of a polymer joint inorganic particle (1) was 
equipped with the agitator, and lOOg of intermediate-field particles compounded above (2) was 
supplied. It was dropped stirring to this having acetonitrile 30 bet it for 30 minutes. Furthermore 
3.1 g of benzyl chlorides was dropped, and heating stirring was carried out in the 60-degree C oil 
bath for 6 hours. After reaction termination, after cooling radiationally to a room temperature, 
about 40ml of bottom solvents of reduced pressure was distilled out Distilled water was added to 
the remaining liquid and the polymer joint inorganic particle (1) which adjusts the whole to lOOg and 
is made into the object was obtained as an opaque white chromatism object 
[0110] (4) While using as the compound of table 1 publication the non-subtlety particle by which 
surface treatment is carried out, the ratio of each monomer was made into the value of a 



publication among an instantiation compound, and also it is an instantiation compound (2) by the 
same actuation, The polymer joint inorganic particle (1) which has (3), (4). (7), (8), and (10) in a 
mother nucleus, (2), (3), (4), (7), (8), and (10) were compounded. 

[0111] The polymer joint inorganic particle created by the example 1 - the 13 above-mentioned 
approach (1), The coating liquid which carried out 12 weight sections addition of the polyvinyl 
alcohol polymerization degree 2500 (PVA may only be called below) for (2), (3), (4), (7), (8), and (10) 
98% whenever [ 88 weight sections and saponification ] was created, coating was carried out so 
that desiccation solid content might be set to 20g/m2 with a wire bar, and the sample was created 

[0112] The coating liquid which carried out 12 weight sections addition of the polyvinyl alcohol 
degree of polymerization 2500 for one to example of comparison 3 colloidal silica, alumina sol, and a 
zinc oxide 98% whenever [ 88 weight sections and saponification ], respectively was created, 
coating was carried out so that desiccation solid content might be set to 20g/m2 with a wire bar, 
and the sample was created. 

[0113] Example of comparison 4polymerjournal, vol.21, No.6. p475 (1989), and Journal of The non- 
subtlety particle which graftHzed acrylate by using a silica as a nucleus polymerscience. A, vol.29, 
p697 (1992). a front face, vol.30, No.1, p74 (1992), etc. according to the approach of a publication 
was created. Then, the coating liquid which carried out 1 2 weight sections addition of the polyvinyl 
alcohol degree of polymerization 2500 for the created non-subtlety particle 98% whenever [ 88 
weight sections and saponification ] was created, coating was carried out so that desiccation solid 
content might be set to 20g/m2 with a wire bar, and the sample was created. 
[0114] Next, the following approaches estimated the sample created in the above-mentioned 
examples 1-13 and the examples 1-4 of a comparison. At this time, all assessment was outputted 
using Seiko Epson ink jet printer PM700C, Moreover, as an output environment at this time, it 
carried out in 25 degrees C and the environment of 70%RH except for generating of a crack 
supposing the rainy season term. 

[01 15] The sample <generating of a crack> Obtained was judged to 210mmx297mm(A4), ten 
samples with a bore of 30mm stopped on the tape were produced [ it rounded off to the 
longitudinal direction so that it might become cylindrical, and ], and it was left for one week by 15 
degrees C and 20% environment then, 5 or 6 random per sheet — the lOmmxIOmm range — 
determining — the number of a crack — an optical microscope — measuring — A4 — the number 
of average cracks was made into the number of cracks per sheet. 

[0116] <Bleeding> SCID N3 image was printed and the lap of the dot of cyanogen-Magenta and 

Magenta-yellow and yellow-cyanogen was observed with the optical microscope. 

O; most color muddiness was not observed but the image also with high sharp nature was obtained. 

O; an image is satisfactory level although color muddiness of some arises only into a cyanogen- 
Magenta part. 

**; color muddiness is in a cyanogen-Magenta and Magenta-yellow part, and the red part of an 
image can be seen in the shape of nonuniformity. 

x; color muddiness has arisen in the total color and it became the image which faded on the whole. 
[0117] <Beading> yellow, a Magenta, cyanogen, black, Green, blue, and the maximum-density 
section of red were outputted, and viewing estimated the rough deposit degree. 
O; there is no rough deposit in each color, and excel in it 

O; although few rough deposits are checked by the Green section, it is not actual harm level. 
**; a rough deposit is checked by the Green section and the blue section, 
x; on the whole, a rough deposit is severe and is not set to goods level. 

[0118] After having outputted the natural image of <drying> A4 size, having rounded off so that it 
might become the bore of 4cm about a form after 1 0 minutes, and stopping on a tape, the sample 
was observed one day after and viewing estimated the imprint degree on the back. 
[0119] O; completely with no imprint. 

O; with [ although there is an imprint slightly ] no practical skill top problem. 
**; an imprint occurs in the high concentration section, 
x; an imprint occurs and the film peels from an imprint side. 



[0120] 
[A table 1] 
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As shown also in a table 1, the record form for ink jet printers of this invention prevents generating 
of a crack, and under a high-hunnidity condition, drying can be raised, and a high definition image 
can be obtained by high concentration, and it also turns out that a good result is shown. 
[0121] Using the colloidal silica (the Nissan chemistry company make; Snow tex OUP) and the 
instantiation compound 3 which were used in the 14 to example 29 example 3. adjust an organic 
cationic polymer / non~subtlety particle ratio so that it may become the value of table 2 
publication, and adjust the amount of the polymer joint inorganic particle in coating liquid, and the 



content in an acceptance layer was made to become the value of table 2 publication, and also it is 
the same actuation. It evaluated by creating a sample. The following assessment was added at this 
time. 

[0122] After performing the same assessment as generating of a <mustache-like myogenesis> 
crack, the alphabet (26 characters) surplus was printed all over the sample, and the muscle of the 
shape of a mustache generated on a character boundary line was observed visually. 
O; generating of a mustacheHike muscle was not seen at all. 

O; less than five generating is level which is satisfactory at all on practical skill, although it saw. 
Level which generating of **;5-30 place is checked and is a little conspicuous. 
Generating beyond x;30 place is checked and it is problematic level on practical skill. 
[0123] <Glossiness after printing> yellow, a Magenta, cyanogen, black, Green, blue, and the 
maximum-density section of red were outputted, and after getting dry enough, glossiness was 
checked visually. 

O; each color is maintaining glossiness. 

O; the other colors of a falling [ the glossiness of the black section ]-a little thing are maintaining 
glossiness, and are level which is satisfactory at all on practical skill. 

**; although it is the level in which glossiness is inferior a little on the whole, and concentration is 

also a little inferior, actual harm nature has no problem. 

x; there is no glossiness in each color and it is problem level. 

[0124] 

[A table 2] 
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[0125] It turns out that the result with the good time of an organic cationic polymer / non~subtlety 
particle ratio being 99/1 or less [ 1/99 or more ] is shown as shown in a table 2, and a still better 
result is shown when the content in an acceptance layer is 10 - 99 % of the weight. 
[0126] Although the sample created in the example 30 examples 1-29 was replaced with Seiko 
Epson ink jet printer PM700C and performed in Deskjet 2000C made from Hewlett Packard, the 
almost same result was obtained and it was checked that the effectiveness of this invention is 
demonstrated enough. 
[0127] 

[Effect of the Invention] Record material, such as a record sheet for ink jet printers by this 
invention, solves degradation (beading, bleeding, etc.) of the image quality produced by the high 
speed and multi-discharge quantity printer which were mentioned above, and which are increasing 



quickly in recent years, or the roll printer, drying degradation, and generating of the muscle of the 
shape of a mustache produced on generating of a crack, or the boundary of the printing section 
and the non-printed section. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Inkjet recording apparatus (in this description, it is also called an ink 
jet printer.) However, of course, this invention is applicable to the recording device at large which is 
not limited to the so-called printer. There is little noise, and since it is also easy to perform 
multicolor record by using two or more ink nozzles possible [ high-speed printing ], it has spread 
quickly as an image information output unit for computers especially in recent years. 
[0003] Moreover, there are some ink jet printers which were developed for full color record and 
which can output an image [ high definition like it is equal to the color picture of a film photo 
method ]. Moreover, the content of the image to output is also expanded to a color block copy, a 
design image, etc. as which the image quality near a photograph is required from an alphabetic 
character, a graphic form, etc. 

[0004] therefore, as the record medium, it rubs from the coat paper and the regular paper of 
glossiness or concentration which become low — carry out — the glossy paper or the gloss film 
using the resin coat paper out of which the opaque film which has the glossiness more near a 
photograph, and gloss come — or many cast-coated papers which carried out the cast of the front 
face of coat paper, and gave specular-gloss nature have come to be used. 
[0005] It corresponds to these and using the water-soluble polymer which swells or dissolves 
water color ink as an ink absorbing layer (or coat layer) is proposed. For example, in JP,62- 
263084,A, the acceptance layer in which a mean molecular weight contains [ the record sheet for 
ink jet printers which it dries by the cold dry cleaning method once the acceptance layer formed 
from the gelatin water solution of Specification pH makes the gel state the gelatin applied in JP,6- 
64306,A, and is obtained ] 5x104 or more polyethylene oxide by JP,62-214985,A is proposed, 
respectively. 

[0006] Moreover, by one side, the acceptance layer of the porosity mold using a non-subtlety 
particle is proposed. The acceptance layer of a porosity mold prepares a detailed opening by the 
particle, and receives ink, and drying is dramatically excellent and has the advantage that there is 
also little color muddiness and it can output the image of high resolution. 

[0007] It cannot respond with the advent of a high speed and a multi-discharge quantity ink jet 
printer, but color muddiness (bleeding) and beading (Pacific cod) produce a print rate and ink 
absorption capacity between dots, and it is becoming impossible however, to obtain a quality image 
in recent years. Furthermore, since these printers have realized many gradation by using shade ink, 
the amount of ink increases, by the high-humidity condition, poor desiccation especially occurs 
frequently, and they are posing a serious problem. Although there is the approach of thickening 
thickness of an acceptance layer as a means to increase absorption capacity in order to solve 
these problems, poor conveyance arises conversely, or it leads to a cost rise, and is not desirable. 
Furthermore, since the porosity mold acceptance layer used the non-subtlety particle, the film 
reinforcement of the acceptance layer itself was high, and it turned out that it also has the trouble 
of being easy to produce a crack (crack) since distraction nature is low. 

[0008] These troubles pose a still bigger problem, when applying as an object for roll printers. For 
example, although there is a service bureau which creates a poster etc. as a field which uses a roll 
printer, since increasing the amount of ink and usually using it with the color-balance adjustment 
means called RIP in order to improve the sharp nature and contrast of an alphabetic character is 



generally used, what it is further easy to generate from the desktop mold printer by which an 
amateur user uses the above problems is the actual condition. Since it is twisted to the shape of a 
roll strongly also as a product gestalt, it is easy to be generated, and if a crack is printed by the 
part, the problem on which outflow and image quality deteriorate [ ink ] in the shape of a mustache 
along with a crack will produce it. Moreover, since it rounds off and is kept after printing for a long 
period of time, if drying deteriorates, since most users will imprint at the rear face, they have a 
possibility of spoiling quality. The actual condition is being unable to use him, if a pro user s is most 
and the user who uses a roll printer does not solve these problems. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Record material, such as a record sheet for ink jet printers by this 
invention, solves degradation (beading, bleeding, etc.) of the image quality produced by the high 
speed and multi-discharge quantity printer which were mentioned above, and which are increasing 
quickly in recent years, or the roll printer, drying degradation, and generating of the muscle of the 
shape of a mustache produced on generating of a crack, or the boundary of the printing section 
and the non-printed section. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The object of this invention is to offer the record form 
for Inkjet printers and the record approach of solving degradation (beading, bleeding, etc.) of the 
image quality produced by the high speed and multi-discharge quantity printer which were 
mentioned above, and which are increasing quickly in recent years, or the roll printer, drying 
degradation, and generating of the muscle of the shape of a mustache produced on generating of a 
crack, or the boundary of the printing section and the non-printed section. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] The above-mentioned technical problem of this invention is the 
record form for ink jet printers characterized by containing the non-subtlety particle which the 
organic cationic polymer combined in 1. acceptance layer, and the record form for ink jet printers 
of said one publication characterized by 2. aforementioned organic cationic polymer consisting of 
compounds expressed with the following general formula (I), [001 1] 
[Formula 3] 

R in . n - P 

[001 2] In a general formula (I), (A) expresses the monomeric unit which carried out the 
polymerization of the monomer which has quaternary ammonium, and which can be copolymerized, 
and (B) expresses the monomeric unit which carried out the polymerization of the monomer which 
is contained at least one of the structures expressed with the following general formula (II), (III), 
(IV), and (V), and which can be copolymerized. 
[0013] 
[Formula 4] 
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[0014] In a general formula (II), R1 and R2 express an aliphatic series radical, and Z expresses a 
nonmetal atom group required to form 5 members or a six membered ring in collaboration with -C- 
N=C- in a general formula (III). In a general formula (IV), R3 and R4 express an aromatic series 
radical, a halogen atom, a cyano group, and an oxy-carbonyl group. In a general formula (V), R5 
expresses a hydrogen atom and an aliphatic series radical, and R6 expresses an aliphatic series 
radical. 

[001 5] In the above-mentioned general formula (I), (C) expresses the monomeric unit which carried 
out the polymerization of the monomer which has at least two ethylene-like unsaturated bond 
radicals, and which can be copolymerized, and (D) expresses the monomeric unit which carried out 
the polymerization of (A), (B), and the monomer in which the copolymerization of those other than 
(C) is possible. 

[001 6] In the above-mentioned general formula (I), the monomeric unit expressed with (E) 
expresses the monomeric unit which has the radical which can form said non-subtlety particle and 
covalent bond. 

[0017] Ten to 95-mol%, in m, zero to ten-mol%, p expresses zero to 80-mol %, and, as for q. n 
expresses [ k ] 0.1 to 20-mol % zero to 30-mol%. However, the sum total of k. m, n, p, and q is 100- 
mol %. 

[0018] 3. Record Form for Ink Jet Printers of Said 1 or 2 Publications to which Organic Cationic 
Polymer Weight Ratio (Organic Cationic Polymer / Non-Subtlety Particle) to Said Non-Subtlety 
Particle is Characterized by or More 1/99 being 99/1 or Less, 4. The record form for ink jet 
printers given in either [ to which the non-subtlety particle which said organic cationic polymer 
combined is characterized by containing ten to 99% of the weight in an acceptance layer / said ] 1- 
3, 5. with the recording device outputted to said any of 1-4 which are characterized by a base 
material being polyolefine coat paper using the record form for ink jet printers of a publication, and 
6.5 or more sorts of different ink the color ink jet record approach characterized by what is 



recorded on a record form given in either [ said ] 1-5, and 7. — to at least one sort of criteria 
colors with the recording device recorded in two or more sorts of different ink The color ink jet 
record approach characterized by what is recorded on a record form given in either [ said ] 1-5. 8. 
Said criteria color is attained by each of color ink jet record approach ** of said seven publications 
characterized by what is recorded with the recording apparatus recorded in two or more sorts of 
ink in which the absorbances of the ink of this criteria color differ substantially. 
[0019] 

[Embodiment of the Invention] This invention is further explained to a detail. The non-subtlety 
particle which the organic cationic polymer first used for this invention combined is explained, 
[0020] The non-subtlety particle used for this invention is a particle which has a detailed particle 
size, for example, a kaolin (clay), talc, titanium oxide, a zinc oxide, a zirconium dioxide, cerium oxide, 
an oxidization yttrium, the tin oxide, an antimony oxide sol, a niobium oxide sol, an aluminum 
silicate, an aluminum hydroxide, an aluminum oxide, a calcium silicate, a magnesium silicate, 
colloidal silica, or amorphous silica is mentioned. 

[0021] An aluminum oxide, colloidal silica, amorphous silica, a zinc oxide, and titanium oxide are 
especially mentioned preferably in these. Although there is especially no limit in the configuration of 
these inorganic particle, the shape of a globular form, a cube form, a cylinder, a needle, and a chain, 
annular, plate-like, etc. are mentioned preferably. As mean particle diameter, the range of 1-500nm 
is desirable. 

[0022] These non-subtlety particles are combined by the organic cationic polymer described below, 
it is or more 10/90 or less 90/10 range that it is or more 1/99 99/1 or less range desirable still 
more preferably, and the weight ratio (an organic cationic polymer / non-subtlety particle) of an 
organic cationic polymer to a non-subtlety particle is or more 20/80 80/20 or less range especially 
preferably. 

[0023] The non— subtlety particle which the organic cationic polymer combined in this invention is in 
the condition that the reaction radical which can be connected with a non-subtlety particle in an 
organic cationic polymer means the thing in the condition of being selectively combined with the 
non-subtlety particle, and is covered preferably (these particles may be called a polymer joint 
inorganic particle below). 

[0024] Next, the organic cationic polymer used in this invention is explained. 

[0025] The organic cationic polymer used in this invention has the unit expressed with the following 
desirable general formulas (I). 
[0026] 
[Formula 5] 

-jiasc (13 

[0027] In a general formula (I), (A) expresses the monomeric unit which carried out the 
polymerization of the monomer which has quaternary ammonium, and which can be copolymerized, 
and (B) expresses the monomeric unit which carried out the polymerization of the monomer which 
is contained at least one of the structures expressed with a general formula (II), (III), (IV), and (V), 
and which can be copolymerized. 
[0028] 
[Formula 6] 
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[0029] In a general formula (II), R1 and R2 express an aliphatic series radical, and Z expresses a 
nonmetal atom group required to form 5 members or a six membered ring in collaboration with -C— 
N=C- in a general formula (III). In a general formula (IV), R3 and R4 express an aromatic series 
radical, a halogen atom, a cyano group, and an oxy-carbonyl group. In a general formula (V), R5 
expresses a hydrogen atom and an aliphatic series radical, and R6 expresses an aliphatic series 
radical. 

[0030] In the above-mentioned general formula (I), (C) expresses the monomeric unit which carried 
out the polymerization of the monomer which has at least two ethylene-like unsaturated bond 
radicals, and which can be copolymerized, and (D) expresses the monomeric unit which carried out 
the polymerization of (A), (B), and the monomer in which the copolymerization of those other than 
(C) is possible. 

[0031] In the above-mentioned general formula (I), the monomeric unit expressed with (E) 
expresses the monomeric unit which has the non-subtlety particle used for this invention, and the 
radical which can form covalent bond. 

[0032] Ten to 95-mol%, in m, zero to ten-mol%, p expresses zero to 80-mol %. and, as for q, n 
expresses [ k ] 0.1 to 20-mol % zero to 30-mol%. 

[0033] In the above-mentioned general formula (I), the monomeric unit of (A) expressed with the 
following general formulas (VI), (VII), and (VIII) (IX) is desirable. 
[0034] 
[Formula 7] 
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[0035] In the above-mentioned general formula (VI), (VII), and (VIII) (IX), R7 expresses a hydrogen 
atom or the aliphatic series radicals (for example, a methyl group, an ethyl group, n-butyl, etc.) of 
the carbon atomic numbers 1-4. As R7, a hydrogen atom or a methyl group is desirable. 
[0036] In the above-mentioned general formula (VI). (VII), and (VHI) (IX), R8. R9, RIO. and R11 
express the aliphatic series radical (they are a KISHIRU radical, benzyl, etc. to a methyl group, an 
ethyl group, and cycle) of the carbon atomic numbers 1-10. Even if mutually the same, you may 
differ, and it may join together mutually, and the substituent expressed with these [ R8, R9 and 
RIO ] may form cyclic structure. It is a methyl group, an ethyl group, and benzyl preferably as R8, 
R9, and RIO, and a methyl group and especially benzyl are desirable. 

[0037] In the above-mentioned general formula (VI), (VII), and (VIII) (IX), X expresses an anion, for 

example, halogen ion (for example, a chloride ion, bromine ion, iodine ion, etc.), alkyl-sulfuric-acid 

ion (for example, methylsulfuric acid ion etc.), alkyi or aryl sulfonic-acid ion (for example, 

methansulfonic acid ion, p-toluenesulfonic-acid ion, etc.). acetic-acid ion, etc. are mentioned. 

Among these, halogen ion and especially alkyl-sulfuric-acid ion are desirable. 

[0038] In the above-mentioned general formula (VI), a expresses the integer of 1 to 4. 

[0039] In the above-mentioned general formula (VII), Q expresses an oxygen atom or a nitrogen 

atom, T and W express the connection radical of bivalence, for example, express a xylene radical. - 

CH2CH20CH2CH20-, -CH2CH(0H) CH2- and a phenylene group to ethylene, 1. and 4-cyclo. b 

expresses 0 or 1. 

[0040] In the above-mentioned general formula (VIII) and (IX). R12 expresses radicals, such as a 



hydrogen atom, aliphatic series radicals (for example, a methyl group, t-butyl, etc.), aromatic series 

radicals (for example, phenyl group etc.). a halogen atom, a cyano group, acyl groups (for example, 

an acetyl group, benzoyl, etc.), oxy-carbonyl groups (for example, methoxycarbonyl group etc.), 

aminocarbonyl radicals (for example, aminocarbonyl radical etc.), and a nitro group. 

[0041] In the above-mentioned general formula (I), the instantiation compound of a monomer led to 

the monomeric unit expressed with (A) is shown below. 

[0042] 

[Formula 8] 

(Ad) (A:2) 




[0043] In the above-mentioned general formula (I), the following general formulas (X), (XI), and (XII) 
the monomeric unit of (B) expressed are desirable. 
[0044] 
[Formula 9] 
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[0045] the above-mentioned general formula (X) and (XI) — and (XII) it sets and R7 expresses a 
hydrogen atom or the aliphatic series radicals (for example, a methyl group, an ethyl group, n-butyl, 
etc.) of the carbon atomic numbers 1-4. As R7, a hydrogen atom or a methyl group is desirable. 
[0046] In the above-mentioned general formula (X), Q expresses an oxygen atom or a nitrogen 
atom. T and W express the connection radical of bivalence, for example, express ethylene, 1, 4- 
cyclo hexylene radical, -CH2CH20CH2CH20- -CH2CH(OH) CH2- and a phenylene group, e. f, 
and g express 0 or 1, respectively (however, when e is 1, neither f nor g is 0). R13 and R14 express 
a hydrogen atom, an alkyi group, and an aryl group. The alkyi group and aryl group which are 
expressed with these [ R13 and R14 ] may join together mutually, and may form cyclic structure. 
[0047] In the above-mentioned general formula (XI), R15 expresses a halogen atom (for example, 
chlorine atom), an aromatic series radical (for example, phenyl group), an aryloxy group (for 
example, phenoxy group), a hydroxy group, etc. 

[0048] In the above-mentioned general formula (XII), R16 expresses 2-pyridyl radical, 4-pyridyl 
radical, and 1 -imidazole radical. 

[0049] In the above-mentioned general formula (I), the instantiation compound of a monomer led to 

the monomeric unit expressed with (B) is shown below. 

[0050] 

[Formula 10] 
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[0051] In the above-mentioned general formula (I), a divinylbenzene, ethylene glycol methacrylate, 
ethylene glycol acrylate, hydroquinone methacrylate, hydroquinone acrylate, an ethylene JIMETA 
krill amide, ECHIRENJI acrylamide, etc. are mentioned as a monomer led to the monomeric unit 
expressed with (C). 

[0052] In the above-mentioned general formula (I), the monomeric unit of (C) expressed with the 

following general formulas (XIII) is desirable. 

[0053] 

[Formula 11] 
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[0054] In the above-mentioned general formula (XUI), R7 expresses a hydrogen atom or the 
aliphatic series radicals (for example, a methyl group, an ethyl group, nH3utyl, etc.) of the carbon 
atomic numbers 1-4. As R7, a hydrogen atom or a methyl group is desirable. Moreover, V 
expresses the connection radical of bivalence, for example, expresses arylene radicals (for example, 
a phenylene group, a naphthylene radical, etc.) and alkylene groups (for example, a methylene 
group, 1, 4-butylene radical, etc.). Y expresses an ester bond (for example, -C(=0)-0- -0-C(=0)- 
), amide association (for example, -C(=0)-NH-, -NH-C(=0)- -S02-NH-), ether linkage (-0-), etc., 
and r expresses 0 or 1. 

[0055] In the above-mentioned general formula (I), ethylene, a propylene, 1-butene, isobutene, 
styrene, alpha methyl styrene. vinyltoluene, an acrylic acid and its ester or amide derivatives (for 
example, a methyl acrylate, butyl acrylate, t-butyl acrylamide, etc.), a methacrylic acid and its ester 
or amide derivatives (for example, a methyl methacrylate, methacrylic-acid benzyl, n-butyl 
methacrylamide, etc.), acrylonitrile, a methacrylonitrile, etc. are mentioned as a monomeric unit 
expressed with (D), for example. 

[0056] In the above-mentioned general formula (I), the monomeric unit of (E) expressed with the 
following general formulas (XIV) is desirable. 



[0058] In the above-mentioned general formula (XIV). R1 expresses a hydrogen atom or the 
aliphatic series radicals (for example, a methyl group, an ethyl group, n-butyl, etc.) of the carbon 
atomic numbers 1-4. As R1, a hydrogen atom or a methyl group is desirable. F expresses -O- or - 
N(R)- (the inside R of a formula expresses a hydrogen atom, an alky! group, or an aryl group), and b 
expresses 0 or 1. 

[0059] In the above-mentioned general formula (XIV), G and H express the connection radical of 
bivalence, for example, a methylene group, ethylene, 1, 4-cyclo hexylene radical, - 
CH2CH20CH2CH20- a phenylene group, etc. are mentioned, d expresses the integer of 0, or 1-3. 
[0060] In the above-mentioned general formula (XIV). S can mention the radical which expresses 
the non-subtlety particle used for this invention, and the radical which can form covalent bond, for 



[0057] 

[Formula 12] 
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example, is expressed with -SiX3. (X expresses radicals, such as halogen atom (for example, 
chlorine atom), -OR (R expresses acyloxy radicals, such as alkoxy group [, such as a hydrogen 
atom, a methoxy group, and an ethoxy radical, ], acetoxy radical, and benzoyloxy radical, among 
formula), and -NRR' (R and R' expresses aryl groups, such as alkyi groups, such as a hydrogen 
atom, a methyl group, and t-butyl, and a phenyl group, among a formula), among a formula.) 
Although the instantiation compound of an organic cationic polymer used in this invention is shown 
below, this invention is not limited to this. In addition, the illustrated polymer includes the following 
repeat unit at a following rate, respectively. 
[0061] 

[Formula 13] 
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[0062] 

[Formula 14] 
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[0063] 

[Formula 15] 
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[0064] The non-subtlety particle which the organic cationic polymer used in this invention 
combined For example, the polymerization initiation radical is introduced on the :(1) non-subtlety 
particle front face compoundable by the next approach. The copolymerization nature machine or 
the chain transfer radical is introduced on the approach of combining by performing a 
polymerization reaction on a front face, and the (2) non-subtlety particle front face. The approach 
of combining by performing a polymerization reaction on a front face and the polymerization 
initiator of (3) cationicity are made to stick to up to a non-subtlety particle front face. The 
approach of combining by performing a polymerization reaction near the front face and hydrophilic 
macromere with (4) vinyl groups are made to stick to up to a non-subtlety particle front face, the 



approach of combining by performing a polymerization reaction on a front face, and (5) — the 
approach of combining with a non-subtlety particle, since the organic polymer which introduced the 
coupling agent into the polymer beforehand is compounded etc. These approaches are explained to 
the report offer example, the Society of Fiber Science and Technology, Japan, the 49th volume, 
the report of a 130-136~page publication and a front face, the 28th volume, and a 285-298-page 
publication etc. at the detail. 

[0065] next, the water-soluble binder preferably used by this invention — and — or gelatin is 
explained. 

[0066] Although either can be used if it is gelatin which used the collagen of an animal as the raw 
material as gelatin preferably used for this invention, the gelatin which used as the raw material a 
pig skin, oxhide, and the collagen that used the cow bone as the raw material is more desirable. 
Although there is especially no limit as a class of gelatin, furthermore, liming gelatin, acid-treatment 
gelatin and derivative gelatin (for example, JP,38-4854.B — ) 39-5514, 40-12237, 42-26345, A U.S. 
Pat. No. 2,525,753 number, said 2.594,293 numbers, said 2,614,928 numbers, said — No. 2,763,639 - 

- said — No. 3,118.766 — said — No. 3,132.945 — said — No. 3,186,846 — said — No. 3,312,553 
and British JP,861,414,B — said — the derivative gelatin of a publication can be used for No. 
103,189 etc. combining independent or them. If acid-treatment gelatin is used, it is advantageous 
especially in respect of a water resisting property. 

[0067] As an amount of coating of the gelatin contained in the acceptance layer of this invention, 3 

- 20 g/m2 is 5 - 15 g/m2 desirable still more preferably as solid content. 

[0068] As a water-soluble polymer preferably used by this invention, for example, polyvinyl alcohol 
vinyl formals, such as polyvinyl pyrrolidones, polyvinyl pyridinium halide, and various denaturation 
polyvinyl alcohol, and the derivative ( JP,60-1 45879,A — ) of those 60-220750, 61-143177, 61- 
235182, Refer to 61-235183, 61-237681, and 61-261089, Polyacrylamide, the poly dimethyl 
acrylamide. poly dimethylamino acrylate. Sodium polyacrylate. an acrylic-acid methacrylic-acid 
copolymer salt, polymethacrylic acid soda, the polymer (JP,60-168651,A — ) containing acrylic 
radicals, such as an acrylic-acid vinyl alcohol copolymer salt To 62-9988 etc., a publication, starch, 
oxidization starch, carboxyl starch, Dialdehyde starch, cation-ized starch, a dextrin, sodium 
alginate, Gum arabic, casein, a pullulan, a dextran, methyl cellulose, naturally-ocurring-polymers 
ingredients, such as ethyl cellulose, a carboxymethyl cellulose, and hydroxypropylcellulose, or the 
derivative (JP,59-174382,A ~) of those 60-262685, 61-143177, 61-181679, To 61-193879, 61- 
287782, etc., a publication, a polyethylene glycol, A polypropylene glycol, polyvinyl ether, 
polyglycerin, A maleic-acid alkyi vinyl ether copolymer, a maleic-acid-N-vinyl pyrrole copolymer. 
Synthetic polymers (it indicates to JP,6 1-32787, A, 61-237680, 61-277483, etc.), such as a styrene 
maleic anhydride copolymer and polyethyleneimine, etc. can be mentioned. They are polyvinyl 
pyrrolidones, polyvinyl alcohol, and polyalkylene oxide preferably among these polymers. 
[0069] As the above-mentioned polyvinyl alcohol, polymerization degree is desirable especially 
desirable and the range of 200-4000 is 1000-3000. 

[0070] The compound shown by the above-mentioned polyalkylene oxide, for example, polyethylene 
oxide and polyethylene glycols, polypropylene glycols, or the following general formula (P) is 
mentioned. 

[0071] General formula (P) 

R30-(A4-0) j — among 4-(A5-0) j5-(A6-0) j6-R4 type, although A4, A5. and A6 express the 
straight chain which is not permuted [ a permutation and ] or the alkylene group of branching, 
respectively, they do not become the same [ all ] even if R3 and R4 are the same respectively — 
you may differ — a hydrogen atom — the alkyI group which is not permuted [ a permutation and ], 
an aryl group, an acyl group, etc. are expressed, respectively, 

[0072] As each substituent, a hydroxy group, a carboxy group, a sulfonyl group, an alkoxy group, a 
carbamoyl group, and a sulfamoyi group are mentioned. Preferably. R3 and R4 are hydrogen atoms, 
and A4, A5, and A6 are non-permuted things, respectively. Moreover, as most desirable thing, A4. 
A5, and A6 are -CH2GH2- or -CH(CH3)-CH2. 

[0073] j4, j5, and j6 express the integer of 0, or 1-500, respectively. However, it is j4+j5+j6 >==5. 
[0074] As a thing desirable at polyalkylene oxide, it is polyethylene oxide, it is the polyethylene 
glycol (PEG may be called) which has average molecular weight in the range of 10,000-500,000 



desirable especially preferably, and average molecular weight is the thing of the range of 50,000- 
300.000. 

[0075] The average molecular weight of the above-mentioned polyalkylene oxide is the molecular 
weight computed with the hydroxyl value. 

[0076] In this invention, it is desirable to apply a cross linking agent in the range which does not 
influence this invention as an object which constructs a bridge in a water-soluble polymer. As a 
concrete example of a cross linking agent, the aldehyde system compound like formaldehyde and 
glutaraldehyde, Diacetyl, the ketone compound like a KURORU 2,4-pentanedione, a screw (2-chloro 
ethylurea), 2-hydroxy - Triazine system compounds, such as 4 and 6-dichloro-1.3,5-triazine, The 
compound which has a reactant halogen like a U.S. Pat No. 3,288,775 number publication, A divinyl 
sulfone. a carbamoyl pyridinium system compound given in JP.8-50342A A compound with the 
reactant olefin like a U.S. Pat No. 3,635,718 number publication, N-methylol compound given in a 
U.S. Pat No. 2,732,316 number, and the isocyanate like a U.S. Pat No. 3,103,437 publication A U.S. 
Pat. No. 3,017,280 number and the aziridine compounds like this No. 2,983,611 publication The 
carbodiimide system compounds like a U.S. Pat No. 3,100,704 number publication The epoxy 
compound like a U.S. Pat No. 3,091,537 number publication, and the halogen carboxyl aldehydes 
like mucochloric acid inorganic cross linking agents, such as organic cross linking agents, such as a 
dioxane derivative like dihydroxy dioxane, chromium alum, potash alum, a sulfuric-acid zirconium, 
and a way acid, etc. — it is — these — one sort — or two or more sorts can be combined and it 
can use. 

[0077] As an approach of forming the acceptance layer of this invention, the coating approaches 
usually used, such as the size press method, the roll coater method, the blade coating-machine 
method, the air knife coating-machine method, the gate roll coater method, the rod bar coating- 
machine method, the curtain method, the slide hopper method, and the extrusion method, are used. 

[0078] In the acceptance layer of this invention, various additives with still better known fixing 
agent of an inorganic pigment besides a binder and a hardening agent, a coloring color, a color 
pigment and an ink color, ultraviolet ray absorbent anti-oxidant, dispersant of a pigment 
defoaming agent leveling agent antiseptics, fluorescent brightener, viscosity stabilizer, pH 
regulator, etc. can also be added. 

[0079] It is desirable to add a surfactant in the range which does not spoil ink absorptivity in order 
to raise image quality in the acceptance layer of this invention. The surface active agent used may 
use together the thing of the class from which a type is sufficient as both an anion system a cation 
system the Nonion system and a betaine system, and a low-molecular thing or the thing of a 
macromolecule also differs. It is the surfactant of a fluorine system preferably in these. 
[0080] The above-mentioned fluorochemical surfactant For example, a U.S. Pat No. 2,559,751 
number. Said 2,567.011 numbers, said 2,732,398 numbers, said 2.764,602 numbers. Said 2,806,866 
numbers, said 2,809.998 numbers, said 2.915.376 numbers. Said 2.915.528 numbers, said 2.918,501 
numbers, said 2,934,450 numbers. Said 2.937,098 numbers, said 2.957,031 numbers, said 3,472,894 
numbers. Said 3,555.089 numbers, British JP,1, 143,927,8, said 1,130,822 numbers, JP.45-37304,B, 
JP.47-9613.A, 49-134614. 50-117705. 50-117727, 50-121243, 52-41182, 51-12392, British 
American Institute of Chemists magazine (J. Chem.Soc.) 1950 2789 pages. These the 1957 2574 
pages and, 2640 pages, American-institute-of-chemists magazine (J. Amer.Chem.Soc.) 79-volume 
2549 pages (1957), It is compoundable by the approach indicated by 12 oil chemistry (J. Japan Oil 
ChemistsSoc.) 653 pages, organic chemistry meeting magazine (J. Org.Chem.) 30-volume 3524 
pages (1965), etc. 

[0081] It is a trade name, a certain kind among these fluorochemical surfactants of thing — 
Dainippon Ink & Chemicals. Inc. to megger fuck (Megafac) F — Minnesota mining - and - 
MANIFAKUCHUA ring company company to Fluorad (Fluorad) FC — by the trade name MONFU 
from an imperial chemical industry company — a roll (Monflor) — by the trade name from I eye E. I. 
du Pont de Nemours NEMERASU- and - company company — Zonyls (Zonyls) — a trade name — 
it is — moreover. FARUPEBERUKE Hoechst A.G. to RIKOBETTO (Licowet) VPF — it is marketed 
by the trade name, respectively. 

[0082] As an amount of coating of the acceptance layer of this invention, 5-100 g/m2 is 



desirable, and is 10-50 g/m2 more preferably. Moreover, the range of being 10-100 micrometers 
as thickness of an acceptance layer is 40-70 micrometers desirable especially preferabJy. 
[0083] All over an ink absorbing layer, an organic mat agent can be used in order to raise 
conveyance nature. 

[0084] A mat agent may be set to a photograph technical field, is known, and can be defined as 
being the discontinuous particle of the organic material which can be distributed in a hydrophilic 
organic colloid binder. 

[0085] As an example of an organic mat agent, they are starch, cellulose ester (for example, 
cellulose acetate propionate etc.), cellulose ether, synthetic resin (for example, ethyl cellulose etc.), 
etc. as the example of synthetic resin — water — insoluble or a poorly soluble composition 
polymer — it is — for example, alkyi (meta) acrylate — Alkoxy alkyi (meta) acrylate, glycidyl (meta) 
acrylate, Acrylamide, vinyl ester (for example, vinyl acetate), acrylonitrile, (Meta) Independent or 
combination, such as an olefin, styrene (for example, ethylene etc.), and a benzoguanamine 
formaldehyde condensate. Or the polymer which uses combination of these, an acrylic acid, a 
methacrylic acid, alpha, beta-partial saturation dicarboxylic acid, hydroxyalkyi (meta) acrylate, 
sulfoalkyi (meta) acrylate, a styrene sulfonic acid, etc. as a monomer component can be used. 
[0086] In addition, an epoxy resin, nylon, a polycarbonate, phenol resin, a polyvinyl carbazole, a 
polyvinylidene chloride, etc. can be used. 

[0087] 3-20 micrometers has [ these mat agent ] the viewpoint of conveyance nature to a 
desirable weighted mean particle size, and, as for the AUW in an acceptance layer (it is attached 
and is also called an amount), it is desirable that it is 10 - 100 mg/m2, and it is desirable to 
eliminate beforehand a particle 3 micrometers [ or less ] and a particle 20 micrometers or more by 
the classification from the point of coating liquid ammonia quality. Moreover, these mat agent can 
also be used together. 

[0088] The record form for Inkjet printers concerning this invention means not only paper but all 
the so-called ink jet record material, record material puts the thing which carried out coating on 
the base material or which was made to contain, and things, such as a front face of the shape of a 
sheet and not only tabular but a can, etc. can be especially used without a limit as a base material. 
Moreover, also with a transparent base material, also with an opaque base material, it can respond 
in activity eye and can use. 

[0089] As a transparent base material, each well-known thing can use it conventionally, for 
example, there are a film thru/or a sheet, or glass plates, such as polyester resin, cellulose acetate 
resin, acrylic resin, polycarbonate resin, polyvinyl chloride resin, polyimide resin, cellophane, and 
celluloid, etc. The viewpoint of the rigidity of a base material and transparency to polyester resin, 
especially a polyethylene terephthalate film are desirable in these. 

[0090] As an opaque base material, these complex, such as films, such as coated paper, such as 
non-coated paper, such as paper of fine quality, a report grade paper, super can lender processing 
paper, a **** stencil, and tracing paper, art paper, coat paper, a light weight coat paper, fine 
coated paper, and a cast-coated paper, a plastic film, an opaque film containing a pigment, and a 
foaming film, resin coat paper, an impregnated paper, a nonwoven fabric, cloth, a metal film, and a 
metal plate, can be used. 

[0091] In these, the resin coat paper from a viewpoint of glossiness and smooth nature and various 
films are desirable, and the film of a polyester system is more desirable in polyolefin resin coat 
paper and various films in resin coat paper from a feeling of a feel, and a high-class feeling. 
[0092] Although the paper which especially a limit does not have the stencil which constitutes the 
resin coat paper used preferably, and is generally used can be used, a smooth stencil which is used 
for the base material for photographs more preferably is desirable, as the pulp which constitutes a 
stencil — natural pulp, playback pulp, a synthetic pulp, etc. — one sort — or two or more sorts are 
mixed and it is used. Additives, such as the sizing compound generally used of paper making, a 
paper reinforcing agent, a loading material, an antistatic agent, a fluorescent brightener, and a color, 
are blended with this stencil. 

[0093] Furthermore, a surface sizing compound, a surface paper durability agent, the fluorescent 
brightener, the antistatic agent, the color, the anchoring agent, etc. may be applied to the front 
face. 



[0094] Moreover, although there is especially no limit about the thickness of a.stencil, the good 
thing of the surface smooth nature which impressed paper under paper milling or in the calender 
after paper milling, and compressed the pressure is desirable. 

[0095] As resin of resin coat paper, the resin hardened with polyolefin resin or an electron ray can 
be used. As polyolefin resin, it is the copolymers which consist or more of two of olefins, such as a 
homopolymer of olefins, such as low density polyethylene, high density polyethylene, polypropylene, 
polybutene, and the poly pentene, or ethylene propylene rubber, and such mixture, and the thing of 
various kinds of consistencies and various kinds of melt viscosity characteristics (melt index) can 
be used for independent or them, mixing. 

[0096] In the resin of resin coat paper, moreover, white pigments, such as titanium oxide, a zinc 
oxide, talc, and a calcium carbonate. Fatty-acid amides, such as octadecanamide and an arachidic 
acid amide, zinc stearate, Fatty-acid metal salts, such as calcium stearate. aluminum stearate, and 
magnesium stearate. Antioxidants, such as IRUGA NOx 1010 and IRUGA NOx 1076, Blue pigments 
and colors, such as cobalt blue, ultramarine blue, Sicilian blue, and a copper phthalocyanine blue. It 
is desirable to add combining suitably various kinds of additives, such as a pigment of Magentas, 
such as cobalt violet, fast violet, and manganese purple, a color, a fluorescent brightener, and an 
ultraviolet ray absorbent 

[0097] The base material used by this invention is JIS. Since the thing of continuation conveyance 
nature of 1 - 15 g-cm improves to the environmental variation of temperature and humidity, the 
Taber stiffness by P-81 25 is used especially preferably. 

[0098] The ink jet record approach of this invention is the recording device outputted using 
different ink beyond **5 sort recording on the record material of this invention, and ** — to at 
least one sort of criteria colors with the recording device recorded in two or more sorts of 
different ink Recording on the record material of this invention or the ** aforementioned criteria 
color is characterized by what is recorded with the recording device recorded in two or more sorts 
of ink in which the absorbances of the ink of this criteria color differ substantially. 
[0099] The ink jet record approach that the Inkjet record approach used for this invention records 
water on the record sheet for ink jets of this invention in the ink contained 40% of the weight or 
more is used preferably, and the following coloring agent, a solvent object, and the ink jet record 
liquid that consists of other additives are used for this ink. As a coloring agent water soluble dye, 
such as direct dye, acid dye, basic dye, reactive dye, or a food dye, is mentioned. 
[0100] As a solvent of the ink used for the acceptance layer of this invention Water and water- 
soluble, various organic solvents, for example, methyl alcohol, ethyl alcohol, Propyl alcohol, 
isopropyl alcohol, butyl alcohol, AlkyI alcohols of the carbon numbers 1-4 of sec-butyl alcohol, 
tert-butyl alcohol, isobutyl alcohol, etc.; Dimethylformamide, Amides, such as dimethylacetamide; 
Ketones, such as an acetone and diacetone alcohol, or a ketone-alcohol; tetrahydrofuran. Ether, 
such as dioxane; Polyalkylene glycols; ethylene glycol, such as a polyethylene glycol and a 
polypropylene glycol, Propylene glycol, a butylene glycol, triethylene glycol, 1, 2, 6-hexane triol, 
thiodiglycol, hexylene glycol, alkylene groups, such as a diethylene glycol, — 2-6 alkylene glycol; — 
a glycerol — Ethylene glycol methyl ether, the diethylene-glycol methyl (or ethyl) ether, 
Pyrrolidones, such as pyrrolidinone, such as low-grade alkyi ether of polyhydric alcohol, such as 
triethylene glycol and the monomethyl ether, and 2H-pyrrolidinone, a 1-methyl-2-pyrrolidone, and 
2-pyrrolidone, are mentioned. Also in the water-soluble organic solvent of these many, the low- 
grade alkyI ether of polyhydric alcohol, such as polyhydric alcohol, such as a diethylene glycol, the 
triethylene glycol monomethyl ether, and the triethylene glycol monoethyl ether, and pyrrolidones 
are desirable. 

[0101] Although it is desirable to use the mixed solvent of water and said organic solvent from a 
viewpoint of clogging prevention of an ink head nozzle as for the solvent of ink, at this time, the 
content to the ink of water is 40 % of the weight or more, and is 50 - 90 % of the weight preferably. 
[0102] As an additive to other ink, a pH regulator, a sequestering agent an antifungal agent a 
viscosity controlling agent, a surface tension regulator, a wetting agent a surfactant a rusr- 
proofer, etc. are mentioned, for example. 

[0103] Moreover, in this invention, if it records with the recording device which used shade ink. the 
effectiveness of this invention will show up notably. For example, although the conventional color 



recording device has the approach in use of using one kind each of ink to four criteria colors. Y. M, 
C, and K, when two or more sorts of ink is used about a certain criteria color, it can improve the 
formation of many gradation, and the feeling of a rough deposit of the low concentration section, 
especially a certain criteria color (for example, Y, M. C. K) is using the ink (shade ink) in which two 
or more kinds of absorbances differ, the low concentration section reduces a feeling of a rough 
deposit mainly using light-colored (an absorbance — low) ink, and the high concentration section 
mainly uses the ink of a dark color (an absorbance — high), and a configuration out of which 
sufficient maximum concentration comes is known. Light color ink and dark color ink may be using 
the same color, and even if it is using a different color, the combination of the color from which 
plurality differs is also available, as the recording device which is using shade ink about such a 
criteria color — PM-700 — C (Seiko Epson). Picty300 (NEC), and Photo It is marketed by the 
trade name of Smart (Hewlett Packard), and it is the description to output in a total of six sorts of 
ink of the ink of light-colored M and light-colored C other than Y, M, C. and K. Moreover. B JC- 
700J (canon company make) are mentioned as an example of the recording device of the same 
method. 



[Translation done.] 
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EXAMPLE 



[Example] Hereafter, although an example explains this invention to a detail further, this invention 
is not limited to these. 

[0105] The base material which carried out 20 g/m2 coating of the resin constituent which 
becomes the front face of the base material of <production of base material> basis weight 60 g/m2 
from the low-density-polyethylene 70 section and the high-density-polyethylene 20 section, and 
carried out 20g[/m ] 2 coating of the resin constituent which becomes a rear face from the low- 
density-polyethylene 50 section was produced. 

[0106] The 4 opening flask which is 300ml of composition of colloidal silica by which <composition 
(Dof non— subtlety particle (polymer joint inorganic particle) which organic cationic polymer 
combined> surface treatment was carried out was equipped with the agitator, and lOOg (the 
content of a silica is 20%) was supplied for colloidal silica (the trade name Snow tex OUP, the 
Nissan chemistry company make). 3-methacryloxy propyl trimethoxysilane was dropped at this, 
stirring I.Og and lOg of distilled water. It was made to react at a room temperature furthermore for 
30 minutes, and the target colloidal silica by which surface treatment was carried out was obtained 
as a distributed object. 

[0107] (2) The 4 opening flask of 21. of composition of an intermediate-product particle was 
equipped with an agitator, a thermometer, gas installation tubing, and a capacitor, 200g and a 
surfactant (trade name TORAKKUSU H-45) were thrown in for distilled water, and 7.7g and a 
potassium hydroxide were thrown in for 0.78g. Nitrogen gas was stirred for 30 minutes at the room 
temperature with the sink, and was deaerated. 12.1g and a divinylbenzene were supplied for 
styrene, 12.9g was supplied for 0.8g and dimethylamino methyl styrene to this, and 13.7g of 
dispersion liquid of the colloidal silica which carried out surface treatment by the above (1) further 
was added. It heated until inside ** became 70 degrees C, stirring by per minute 300 revolution, 
and 0.84g (iso cyano valeric acid) of 2 and 2 -azobis was added after that. The polymerization of 
the heating stirring was then performed and carried out under the nitrogen air current for 5 hours. 
[0108] After reaction termination, after removing unnecessary solid content using a glass filter, the 
intermediate-field particle made into the object was obtained as an opaque white chromatism 
object 

[0109] (3) The 4 opening flask of 300ml of composition of a polymer joint inorganic particle (1) was 
equipped with the agitator, and lOOg of intermediate-field particles compounded above (2) was 
supplied. It was dropped stirring to this having acetonitrile 30 bet it for 30 minutes. Furthermore 
3.1g of benzyl chlorides was dropped, and heating stirring was carried out in the 60-degree C oil 
bath for 6 hours. After reaction termination, after cooling radiationally to a room temperature, 
about 40ml of bottom solvents of reduced pressure was distilled out Distilled water was added to 
the remaining liquid and the polymer joint inorganic particle (1) which adjusts the whole to lOOg and 
is made into the object was obtained as an opaque white chromatism object 
[0110] (4) While using as the compound of table 1 publication the non-subtlety particle by which 
surface treatment is carried out, the ratio of each monomer was made into the value of a 
publication among an instantiation compound, and also it is an instantiation compound (2) by the 
same actuation, The polymer joint inorganic particle (1) which has (3), (4), (7). (8), and (10) in a 
mother nucleus. (2). (3), (4), (7), (8), and (10) were compounded. 



[0111] The polymer joint inorganic particle created by the example 1 - the 13 above-mentioned 
approach (1), The coating liquid which carried out 12 weight sections addition of the polyvinyl 
alcohol polymerization degree 2500 (PVA may only be called below) for (2), (3), (4), (7), (8). and (10) 
98% whenever [ 88 weight sections and saponification ] was created, coating was carried out so 
that desiccation solid content might be set to 20g/m2 with a wire bar, and the sample was created. 

[0112] The coating liquid which carried out 12 weight sections addition of the polyvinyl alcohol 
degree of polymerization 2500 for one to example of comparison 3 colloidal silica, alumina sol. and a 
zinc oxide 98% whenever [ 88 weight sections and saponification ]. respectively was created, 
coating was carried out so that desiccation solid content might be set to 20g/m2 with a wire bar, 
and the sample was created. 

[0113] Example of comparison 4polymerjournal, vol.21, No.6. p475 (1989). and Journal of The non- 
subtlety particle which graft-ized acrylate by using a silica as a nucleus polymerscience. A, vol.29. 
p697 (1992). a front face, vol.30. No.1, p74 (1992), etc. according to the approach of a publication 
was created. Then, the coating liquid which carried out 12 weight sections addition of the polyvinyl 
alcohol degree of polymerization 2500 for the created non-subtlety particle 98% whenever [ 88 
weight sections and saponification ] was created, coating was carried out so that desiccation solid 
content might be set to 20g/m2 with a wire bar, and the sample was created. 
[0114] Next, the following approaches estimated the sample created in the above-mentioned 
examples 1-13 and the examples 1-4 of a comparison. At this time, all assessment was outputted 
using Seiko Epson ink jet printer PM700C. Moreover, as an output environment at this time, it 
carried out in 25 degrees C and the environment of 70%RH except for generating of a crack 
supposing the rainy season term. 

[0115] The sample <generating of a crack> Obtained was judged to 210mmx297mm(A4), ten 
samples with a bore of 30mm stopped on the tape were produced [ it rounded off to the 
longitudinal direction so that it might become cylindrical, and ], and it was left for one week by 15 
degrees C and 20% environment then, 5 or 6 random per sheet — the lOmmxIOmm range — 
determining — the number of a crack — an optical microscope — measuring — A4 — the number 
of average cracks was made into the number of cracks per sheet. 

[0116] <Bleeding> SCID N3 image was printed and the lap of the dot of cyanogen-Magenta and 

Magenta-yellow and yellow-cyanogen was observed with the optical microscope. 

O; most color muddiness was not observed but the image also with high sharp nature was obtained. 

O; an image is satisfactory level although color muddiness of some arises only into a cyanogen- 
Magenta part 

**; color muddiness is in a cyanogen-Magenta and Magenta-yellow part, and the red part of an 
image can be seen in the shape of nonuniformity. 

x; color muddiness has arisen in the total color and it became the image which faded on the whole. 
[01 1 7] <Beading> yellow, a Magenta, cyanogen, black. Green, blue, and the maximum-density 
section of red were outputted, and viewing estimated the rough deposit degree. 
O; there is no rough deposit in each color, and excel in it 

O; although few rough deposits are checked by the Green section, it is not actual harm level. 
**; a rough deposit is checked by the Green section and the blue section, 
x; on the whole, a rough deposit is severe and is not set to goods level, 

[01 1 8] After having outputted the natural image of <drying> A4 size, having rounded off so that it 
might become the bore of 4cm about a form after 10 minutes, and stopping on a tape, the sample 
was observed one day after and viewing estimated the imprint degree on the back 
[0119] O; completely with no imprint 

O; with [ although there is an imprint slightly ] no practical skill top problem. 

**; an imprint occurs in the high concentration section. 

x; an imprint occurs and the film peels from an imprint side. 

[0120] 

[A table 1] 




As shown also in a table 1, the record form for Inkjet printers of this invention prevents generating 
of a crack, and under a high~humidity condition, drying can be raised, and a high definition image 
can be obtained by high concentration, and it also turns out that a good result is shown. 
[0121] Using the colloidal silica (the Nissan chemistry company make; Snow tex OUP) and the 
instantiation compound 3 which were used in the 14 to example 29 example 3. adjust an organic 
cationic polymer / non-subtlety particle ratio so that it may become the value of table 2 
publication, and adjust the amount of the polymer joint inorganic particle in coating liquid, and the 
content in an acceptance layer was made to become the value of table 2 publication, and also it is 
the same actuation. It evaluated by creating a sample. The following assessment was added at this 



time. 

[0122] After performing the same assessment as generating of a <mustache-like myogenesis> 
crack, the alphabet (26 characters) surplus was printed all over the sample, and the muscle of the 
shape of a mustache generated on a character boundary line was observed visually. 
O; generating of a mustache-like muscle was not seen at all. 

O; less than five generating is level which is satisfactory at all on practical skill, although it saw. 
Level which generating of **;5-30 place is checked and is a little conspicuous. 
Generating beyond x;30 place is checked and it is problematic level on practical skill. 
[0123] <Glossiness after printing> yellow, a Magenta, cyanogen, black. Green, blue, and the 
maximum-density section of red were outputted, and after getting dry enough, glossiness was 
checked visually. 

O; each color is maintaining glossiness. 

O; the other colors of a falling [ the glossiness of the black section ]-a little thing are maintaining 
glossiness, and are level which is satisfactory at all on practical skill. 

**; although it is the level in which glossiness is inferior a little on the whole, and concentration is 

also a little inferior, actual harm nature has no problem. 

x; there is no glossiness in each color and it is problem level. 

[0124] 

[A table 2] 
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[0125] It turns out that the result with the good time of an organic cationic polymer / non~subtlety 
particle ratio being 99/1 or less [ 1/99 or more ] is shown as shown in a table 2, and a still better 
result is shown when the content in an acceptance layer is 10 - 99 % of the weight. 
[0126] Although the sample created in the example 30 examples 1-29 was replaced with Seiko 
Epson ink jet printer PM700C and performed in Deskjet 2000C made from Hewlett Packard, the 
almost same result was obtained and it was checked that the effectiveness of this invention is 
demonstrated enough. 
[0127] 
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~) . (M;^tf-C (=0) -NH-. -N 

H-C ( = 0) -S02 -NH-) . 7^yu*£^ 

[0 0 5 5J _biE-^^ (I) ^cjov^r. (D) r'«$ 
\-^y-i^^ ^(y^'ri^^ ;^^U'>'. a-;^^/^^^ 

/u^^^ y/i-T:^ K^) , y h y/K y 
10 0 5 61 JilE-®^ (I) f;!*^^^-^ (E) mXT 

(XIV) T-^$^^s^y•v^-^^4;65^^^b 

[00 5 71 

[{ki 21 



CMV) 



[0 0 5 8] _bfE— (X I V) ^Cjol^TR i JItK^ 

^^>'US. n-y^yuS^) Sr^-To Ri <ir bXti 
**iS^XI^7«^yuS;65*F^bV\ FJi-0-3^f^-N 

(R) - (^^RtlTk^Jl^^, T)\^-^J\^^^ fc^iM^r 

20 y— yuS^^-T) ^^b. bfioxtii ^^i-o 

[0 0 5 91 ±12— (XIV) tr*3V^TGST>*H{:i 

1, A-'y^^-'^^'yXyly^^ -CH2 CH2 OCH2 

[0 0 6 01 fl^^ (XIV) iCjoV^TS^^:*:^^J 

b. ^J;t«-S i X3 -e^^tv^^SrW-Sr <t;()5T-^ 
So (^^'^ X{:i^-ay^-j[^^^ (0y;ttfJtt^i^.^) . - 

30 OR (^4^. Rfi:7jc^JS^. 7< K^v'S:3^t>*^ h=3rv^S 

S^<Drv//U:r^S/S4:^i-) . -NRR' (^q^. R 
^-To ) 

{wiB V ^T ffl I > S v-tt^K y -^^ COM 

(D'x^n.fiw i^. 05j^bfcxKy-r-{i^n"?nTiEcoiNfe 

3g b*{i^TiBcofiJ^T^tf, 
40 [00 6 11 
[<tl 31 



— (-CHj-C- 



50 



P I Q 

o = c 



LI / 

O (CH,)^ (OCH,). 



(12) 1 -5 8 94 2 

21 22 

m . CH, 

_(.CH,-CH-^ -fcHj-CHf- -fcH,-CH>- -f-CH^-CH-)-- -{-CH,-C 

p Q v\» 

CHz-N^CHaCflHg CHj-N "^CH-CHa-J— 

^0 CH, Ob 

k : m : n : p : q = 30 : 9.7 : 2 : 58 : 0^ 

(2) 

-fcHa-W-)^! fcHj-CHf- -fcH»-a»f- ^wfe-CH^ _{.CH,-CH-)- 

CJ MH(CH^OCMJs 
CHz— N^CHjC^ CHfeCI — fcH-CHj-)— 



J® 



k : m : n : p : Q = 36 : 10 : 4 : 47 : 1 



5 



— f-CHa-CH-)- (-CHj-CH-) (-CHa-CH-) f-CHt-CH-) (-CH^-C-f- 

JL JL"*' JL" \. p l< 



OaC 

Si-* "^V* 6(CHdsSKOCHrf, 



k:m:n:p:q<-36: 10:4:48:2 



P. ^ ■• 

' ^ I II 



o=c 



K:m:n:p:qa28:6:4:60:2 



10 0 6 2] 40 [^fc 1 4 1 



50 



(13) 11-58942 
23 24 

-fCHa-C-)- fcHi-CH^ fcHj-CHf-. -fcHj-CH^ fcH,-C-)- 

o=c JL " JL " JL I ' 



CH,-.N^CH3 
CI® 



o=c 

6(CH,),SK0CHj), 



k:m:fi:p: qa26:10:6:SS:S 
(fi) . CH, CH, CH, 

HO-CH CH, \ C=0 

CI® CHi 

-t-CHz-Cttf- -4CH,-CH-) fcH^-CH^ (.CHj-CH^- 

I* Ifli In 



k : m : n : p : <} Bt 30: 20: 4 : 44 : 2 



CH, 



— (-CHg-CH^^ (-CHz-CH-) fcHa-CH^ (-CHj-CH-) (-CHj-C-^— 

In I* Iv* 1^ 



6 



0(CH2)9SqOCHa)3 



k:m:n:p:qri30:10:4:66:1 
[006 31 I^k 1 5 ] 



40 



50 



25 



(14) 
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— f CHs-CH^ (-CHa-CH-)— ^CH^-CH-) (-CH^-C , 

■ In In \ 9 



6' 



0(CH2)33l(OCH3)3 



CHa 



k:n:p:q«30:6 : 62 :2 



6 



CHg 



— fcH,-CH->-- —fcHa-C^ -fcHj-CH-) fcHa-C-f- 

CH3 k:n:p:q = 20:8:70:2 



a* 



(ID 



CH3 



CH. 



CHa 



-fCH2-c4-- -fcHa-C-^ _(.cH2-C-4- -fcH^-C-)- 

O-C * 0=C n=ri « I *l 

I 



O-C 
I 

o 
CH2 

HO-CH CHa 

CHa-N^CHa 
CI® 



o=c 
6-C4H9 



CHzCHs-O 

c=o 
CHa 



o=c 

0{CH2)aSI{OC^%)3 



k:n:p:q = 38:8:52:2 



U2) 



CHa 



— f CH2-CH-)— — (-CH2-CH-)— — {-CH2-CH^ (-CH2-C-4- 



o=c 



a 



,0 



I 

CHa 



R:n:p:qs38:a:52:2 



40 



(0 0 6 41 *^?^i-*^v^Tfflv^?34^SW11*^:^->'tt 



so 



it:SrtT9r.i:»r±t)fe-^$-ti:S:^j*. (5) foe>7)-C*6 

:Lirh(Dijmi-i.mx.\^mm^^m. m4 9m. i3o~ 

1 3 6-<-v?{e:|H«cof85:. *3<tti«*ffi. ^2 8^. 2 
8 5-29 8-<-v'lc:|E«(««5:^t;cp^(::|tt0J$4xT 

[0 0 6 5] m^^mmx't(i-^i-<m^^hti^7i(.m^''< 
4 >y—Rxfji.n-^7'^:^iz'D\,^xmm-r^, 



27 
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to 0 6 61 *5!egtC»*U<«l^?>n-5-if7^:^t b 

^Bg3 8 -4 8 5 4-^, 11)39-5514-^. |1J40- 

1 2 2 3 P14 2-2 6 3 4 5-^. *ll4#fF2, 5 
25. 753-^. |BJ2, 594. 293-^. 1^2. 61 

4. 928-^,132, 763, 639^,1^3, 11 io 

8, 766 -§-.(^3. 132. 945-^. [^3, 18 

6, 846-i-. P13, 312, 5 5 3 ^|l#fF8 6 

1. 414-^. 1^103, 189 -^^J^lfS^co^^fls:-^ 

[0 0 6 7] ^^m(D^mmi^^^n^'^9^:^(DmT. 

<. 5Et^^F^b<li5-l 5 g/m2 T-fe^o 
10 0 6 8] *^ieT*f^b<fflV^bn^7K^tt7Ky ^ 20 

^<?:)^^^ (#5BHS6 0-145879 1^160-2 

2 0 7 5 O-^, Ir|61-143177^. 1^61-23 

5182-^. Ir]61-235183-^. [^61-237 
681-g-. 1^61-261089 -^#S?.) . Ti^VTi^ V 

r^/T^yu-h, :^y yyuggy— r^j^y/p 
m:^^^ /^^^a-^tfiS. ^ y 7< ^ y /i-®?y-y. 30 
y/ug?t'::^/uT/u::i-/i-*m^#:i£^cor^ y 

Sr^tp^Ky-^— (#5^086 0-168651-^. 1^62 

-9 9 8 8^^ic:iS«) . m\LW^. i3)Vif.^^y 

59-1 74382^, 1^160-262685-^. 
1^61-143177-^. 1^61-181679-?-. in 40 

6 1 - 1 9 3 8 7 9-^. [r)6 1 -2 8 7 7 8 2-^^te:fE 

ic) , T^y ^^u>->:^^y zi— /u, ^Ky t''u>'^^y n 

— y tf :=:/Uzc— ;Kyi/yiry^^. -^yyyCy 

t:*:=i/uen— /u^a-g-fls:^ l/^'-M*'^ l^-f ^^^^ 
fi^^^. 5Ky ^^^co-^^^y-^- (4#BI0H 

61-32787-^. [r)61-237680-^. 1^61 
-2 7 7 4 8 3^^tC|Stt) ^Sr^tf-Sr <b365T'^:5o 
rtl?5(7)4^y-r— (7)5^^f^L<ll7Ky t':::^/ut:'n y K 
^^IS. ^y e^^yUT/U=i— /U^g. /Ky T/U^rU::^:^=^r-y- so 



[0 0 6 9] iia^Ky tfnyUTyU^— yullgi LTIl. S 
^*;i5 2 O 0~4 0 0 0;^^if^L<. il#«C#*b<ttl 

0 0 0-^-3 0 0 0<D|5iaTfo^, 

[0 0 7 0] JilS^y Ty'^=^r^':^;?^=3ei^-r K^t. fi^J^ 

jiTKy ^^u:/3^=^1^-Y K^. ^Ky^^u^^^y yu 

TKy :rnt'ix^.^y r3^yi.^XI^TIS-)KS; (P) 
[00 7 1] --iS^ (P) 

R3 O- (A4 -O) j4 - (As -O) js - (Ae 

— O) j 6 — R4 

A4 . As . A 6 li^n^^nsi^. «ismc>ii:^ 

R3. R4 (i-ttv^tupl— T'fcoTtS^'i^ 

[00 7 2] ^tt^n<?5S^S^ LTJl. t: Ko 
:tfjU7i^^i^m. ^^y^^::^/!^^. Tyu^i^v^S. :^ 

(±. R3 . R4 ;ii^7K*®^T*fe »:) . A4 , As , Ae 

UTti. A4 , As . Ae ^^~CH2 CH2 -XJi:-C 
H (CH3 ) -CH2 Xh^o 
[0 0 7 3] j 4, j 5. j 6fi. ^tt^tbOXfil — 

5 0 0 (omm^r^-t-o fab. j4 + j 54-36^5 r-fe 

[0 0 7 4] jKyT/U:^U>;^:3ei:h^ K®-e^^ui^^> 
S;65lO, 0 0 0'-5 0 0. 0 0 0<7)*SffltCfo^ 

*?^b<. b< ii>Ky ^^u>'^y n-yu (p 

EGti^^^:ithh^) X\ 5 0 , 0 0 

0--3 0 0, O O 0<D^W(Oh<OXh^o 
[00 7 5] _biE^ y TjI^^ U KISCO^^^)- 

[0 0 7 6] :*:5!K^;I43V^T. Tk^tt^Ky -r— §:5g1f8"r 

5 se?3^ vx>^^m\m^Lfj:\^^^mx^m^^mm-r 

^:it^m'^\^\^\ mmm(DMrW&^^j:mtvxn. 

^^t^^. (2-t5^Dnai^yU^^) ^ 2~t:Kn 

^i/-4, 6-v^^on-i, 3, 5— h ])Tiy>^(D 
h Vri^:y^jt^i^^ *[l#lf3, 2 8 8, 7 7 5-^15 

/U^J^:/. ^$M¥8-50 3 4 2-g-fE^<7:);j7/W<^vf/ut^ 
y v^jnr^i^^^jt-^il^, 3leil#^3. 6 3 5. 7 1 8-^IH 

2. 7 3 2, 3 1 e^mm(ON-;<^u--yi.jt^!^. 
S4#fF3. 1 0 3. 4 3 7lS«<OiD#-f yi>T-t— h 
m. *H#fF3, 0 1 7, 2 8 0^. ID2, 9 8 3,6 

1 1 ^IE«cO*P^ T y i^^it^l^m. *a4tfF 3 . 1 



(16) 

29 



0 0, 7 04 ^mm<oiiu^ ijjvif^^y^ % Ym\L^mm. 

*[l#ff 3. 0 9 1. 5 3 7-§-iE«<?5*P#:i^7K^r>-'ft:-& 
[0 0 7 7] LTIi. 

[00 7 8] :^^m(o^mm\zn^ m^^. ^ 
mi<Dm. mmmn. m^mn. m^mn. ^ly^vm 
(o'^mm. m^mm^un. mm±m. mPt(oj;^wm. 

[0 0 7 9] :^^m(D^mm}ia±m«:^\^±^'^^B^ 20 
[0 0 8 0] ^m-y^ymM^mtsmm. m^\^^mm 

flF2, 559. 751-^, [^2, 567. 011-^, |^ 
2, 732. 398^.1^2. 764. 602 -§-.1^1 
2, 806, 866-^, InJ2, 809. 998-§-. |^ 30 
2, 915. 376^,1^2, 915, 528-^, IrI 
2, 918. 501-^.1^2, 934. 4 5 O-g-, |^ 

2, 937, 098-^, 1^2, 957, 031^. 

3, 472, 894-^, f^3, 555, 089-^, 
i|#fH, 1 4 3, 9 2 7-^.1^1. 1 3 0, 8 2 2^. 
4*^884 5-3 7 3 04^, #WflS4 7-9 6 1 3-g-. 
IrI4 9-134614-^. [^150-117705^. 1^ 
50-117727-^, IrI50-121243-^. 1^5 
2-41182 -g-. 1^51-12392^. ^g^t^^ 

^ (J. Chem. Soc. ) 1 9 50^2 7 8 9H> 4o 
IWll 9 5 7^2 5 7 4S^t>*2 6 4 OM. ^mit^^^ 

(J. Amer. Chem. Soc. ) 79^2 5 4 9 
:g ( 1 9 5 7^) . m^t^ (J.Japan Oil 
Chemists Soc.)l 2^6 5 3M. 
^^iS (J. Org. Chem. ) 30^3524H 

(1 9 6 5¥) ^tc:|S«c$4xfc:&ffii::J:oT^^-r'5r 

[0 0 8 1] :ii\^h(oyymn^^mm\m\(Doib. 

(Me g a f a c) F/^^ffio°p^T\ ^^^-V^ • "y^-fr^ so 
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;i^e>>^yu^^'y K (F I u o r a d) FO^^Sffip^p^ 

V^u-yu (Mo n f 1 o r) /e^^ffio^p^T*. • T 

=^Ji-:^ (Zony I s) /<^'5tep"p^T% X. ^r/^^^ 
• h^±^^h]) :=i^iy h (Licowet) V 

PF/<^^^p"n^T% ^:4^^n^f^lR$t^Tl^^o 

[0 0 8 2] :^^m(DS:Wm<DmJL&t UTfl5— l 0 
0 B/m^ f^m^l^K. J;t)«F*L<f*l O'-SOg/ 
m2 T-fo^, ^:^cSSMOJ?^<h bTHl 0-- 1 O O /X 
mX-h^:Lt^m^V<. 4tlw#F^L<li4 0-7 0;z 

[0 0 8 3] «9!ai^?rrSlJi$it^ 

[0 0 8 4] -v^^/ h?r'j*±. ^nmm^m\z:$6\^^xx<^ 

[0 0 8 5] mm-^^y hM(omti.X\±Win. -Ir/uo — 

. ^^m^'^mxh^o ^)^mm(oMti.x\'X. tk 

(t^^) Ti5^ y Ix— Tyl-ri^iyTyU^^/U (;^^) T 
^Diy—h. ^]}iyi>ju U^) T^yu-h. (7« 

(^^) r^yu— ;^^u^^^/^j^>-^^6r>ffi 

[0 0 8 6] ^COte:3^.i^^v-1tfflg. -^^ciV. 7Ky:;^7 — 

[0 0 8 7] rtib-^i/ h^rijfi. m^\^(om.^^.^^h. m 

fi¥i?&&@/55 3 — 2 0//m;2iW*L<. ;0^oS^Sfti(7) 
^^fi» (H^&th^^o) \±1 0 — 1 0 0mg/m2 -e 

T<7)a^-^. 2 0m mi^JiOfe^^5>^ir J: 

[0 0 8 8] ^^mi^&^^-cy^i^^y h^y i^^—m 
w.^m'^t\t^ m^mh-T. v^^t^>^-f :/^>^in>> his 



31 
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10 0 8 91 mm^j:^i^i^ti.xn. m^^^i^(Dh(o^*^ 

[0 0 9 01 uTii. 

[00 9 11 m^C0f=pT% ^i^^tt. ^'^^(Dm^^.'fi^h 

(0 0 9 21 iitf^v<m\^^ibti^mRmmm^m^-r^ 

^^<ji-yti.xn^m^</uy'. w±^</\^y'^ ^^^</i^y 
^^lat>b<^l2aJ[^±^^^LTffiv^?>^^'5o c<djw 

[0 0 9 31 «Si^^X^J. ^®^;t;^J. ^3tta 

[0 0 9 41 X. J!^^^J?^(r|SbTlii»{;iMRSf^^^v> 
V\ 

[0 0 9 51 «flg|SS«E(^1»flgi:bTJl. .-Ky:^u:7-< 
^Ky ;ruy'>f :/^#tflgt LTIl. IS^^^^y M 
^>-x>-^cD;^Uy^-< :/(^7}^^7Ky -r— 3^^^Jl^lx>-- 
[0 0 9 61 X. mm^m'^(Dmm^ia±. mc^^ 



>^xry vffi^r^ r'p^'yi^mr^ Yf^Emmm 
r^K. ^xTy>-g^ffiib\ ^^T^ry vg!:<7yui:/'j7A, 

?it*coflgfl;6®?^JliS. y 1 0 1 0. yu;if 

[0 0 9 71 *^P>^-effll^??*X5^i^^^flJ IS P- 
8 12 5(;iJ:57"— HUa^i^ 1 — 1 5 g • cmCOtO 

[00 9 81 :^^m(D^ >^ y MS^:^?feJi. ® 5 

[0 0 9 91 :^^m\^^m^i^.^^l^^i>:x.y vumji 
jfef^i. m^\^7i^^Aom.m.%^^±.^^'ir^-<i^^x^m 

[0 1 0 01 ^mm(D^^mi^m^^hin^'^>'i:^(Dmm 

tVUT/U=3— /u^ '7'^yl-r/^:=i— /K se 
c — y^yUT/Urj— /K t e r t — y^yUT/U^-— /K 
^ yr/^/UT/Uri— /U^<7)j^^lS 1 --4 <DT/^=3e>'WT/^' 
40 v>:t'=^1^>^^<DJ:— xyi-lS ; ;Ky J^^U^^y 

/Ky t:°uv//y /u^(?:)/Ky T/U^l/>'i/y — 

/u^ ; in^u^^^y /u, y^n t*u>'^y 

^u^-ij^ y h y ^^^u^i/y /K i. 2. 
6— .c^f-vhy^h-^K ^^v?^y=j— /K --^ixu' 

;$52~6fic7)r/u=5ru>'^^y yu® ; ^^y-fe-y V. ^i:. 

^U^^:J^y /Ut^ ^yl^^— C/:3i5^U:/:/y n — 

50 yu^^/u^-T^yua, 2H-e''Dy i^/>-^(^)eoy v^/ 
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V-HS. 1 2-^13 y Ki^, 2-lfayK>'^ 

=>— /"K h y ^5^u>'^^y =1— /u^y x/i'. 
[0101] -i'>'j:'W^®E(4-Y>'^'--s/ KyX/K39gg$ 

»i 4 0 i[»%eii±-cfe ifF*L<ii:5o~9o mm% 

[0 10 2] '€-W#l«0^>';5">-<^^;bP»]i LTIi. mx. 
[0 10 3] ^Tt. *5SPJ^-:J3V^T»4. Wt^-f^'i'i:^ 

C. K) ;45 2SygEt±<^®3t«roMJtc5-f >'i5' (jSilJJ^ 

gtL-CI±. PM-7 0 0C (-fe-f a— airT-yi^) , p 
ictySOO (NEC) , Photo Smart 

•3. Y. M. C, Krofi;!mrg5fe<^)M, S5feOC(Z)-0 

©ff 6 m<o^ :yi^iz^<omt)i-^:.t Ammxh^. 

*Jt, l^#W*-^(^fSl3^i^g(7)^Ji L-CBJC-700 

J i^^y:^^) hmtfhit^o 

[0 10 4] 40 

IMMM] KIT, nmmzxox:^mm^mzmmi::^ 
[0 10 5] <^m^(Di^m>wm6o &ym^ (Dmu 

^2 0§|5A^b'i5«tflgafigi^^2 0 g/m2 ^IL. M 

[0 10 6] <*«*f^:^-VliijKy-=?-i4Sig-g-L.fc«« 
(1) ^cB*a;S$tU;t=in^'^/U->y so 



m) SrlOOg (xy *<^^WSI12 0%) ^SAL 
Tto zix\c 3-p<^^yodr ■>:7'D tvu h y p< h =>f ->-> 
Ti'Srl. Og, ^e^K^Irl Og. ««iL7i;0Sb)STb 

[0 10 7] (2) ■I^K^^^^cr)'^^ 

2 y s/ hyK^Egop77^=ijcS#i^, ?aartf, ;tf;=t.3» 

A-ff. ='^'7='V1^-^S:^lPb. ^S7KSr2 0 0g, IfLffi 
ffii4?ri| (^p'?iiS ■>:?;^H-4 5) 4r7. 7g. tKM 

t)i h m.m.x 3 o ^mmw l. aa^ l-^. r ttjc ^ u- 

€rl2. Ig. 'y\f:=-/u^>'^>^0. 8 g. 'J^'J-fX^ 
T$y^^yu>!.5^u>5rl 2. 9gSr^AL. ^ibf-i 
IE (1) X?^MMaL/c=ici^yyU>>y ;<;<7)^^fK^i 
3. 7 giDxfe, O O [lite-can* LJ'i^iSPjrt^a^S 

7 CCir/^s^T^iPllftu. -?:<om2, 2' -rytT;^ 

(-l-y ->r/^m®?) ?rO. 8 4g^ADLfc, ^<0** 
[ 0 1 0 8 1 S^SMT^. ^J^^^^^^/Wi?— ^SrfflV^T^ 

[0 10 9] (3) ^^]}-^-m-^MwmL^ (1) ro-^ 

3 O Om 1 <r)Egon7 7^=>tc:jHs|5«^^*L. ±15 

( 2 ) X^^L.tz.'^mWWSL^^ 1 O O g SA bfCo r 
iX\ZT± h::^hy/i'30mlSr30 ^mM1^xm.W L^'i 
*se.jeTL.y5:<, $e>jrig^ii-tv>'yi'Sr3. l gj^TU 
6 0'CO?ffl?S*T-6^r«WDSft««iLfc„ SJS^T^. ^ 
iaST-SJti^bfc^, MBET^iSESr*«)4 Om 1 ffl^Lfc, 
^o7t^{^»c^e7KS:^IP;t, ^{*:Sr 1 O 0 g Jc^fiLT 

LT^#fc„ 

[Olio] (4) *[S*!La$ti-5Ma»fe-?-S:*l|2 

(2) . (3) , (4) . (7) . (8) . (1 O) 

m^tc'bo7Ky-7-«g^^Ri^«s^^ (1) , (2) , 

(3) . (4) . (7) . (8) . (10) Sr-^^L 

[ 0 1 1 1 1 mmm i ~ 1 3 

(1) , (2) . (3) . (4) , (7) . (8) . 
(10) ^88 BSgB. ^I^VCS. 9 8 %;J^ y \f=^;\^T/l' 

n— ypfi'g-a2 5 0 o {^xrm^pv Atm-r^z-tii 

fc-5) 1 2fiaa5}^APLfcMlf(£Srf^^!S;L, 

JiT$J;J!l@JK^>;5S 20g/'m2 t;t-5i5 (ci^X 

[0112] itmm 1 ~ 3 
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[0 113] itmm4 

polymerjournal, vol. 21, No. 
6, p475 (1989)^, Journal of 
polymerscience. A, vol. 29. p 
697 (1992) V o 1 . 3 0 . N o . io 

1, p 7 4 (1 9 9 2) m\::mMt(D:^mi^Lfcr^ox. 

0 0^1 2aSa5^*DU/cmxf«^j^^L. !7^-^w< 
-tCT^j^Hff^^/^5 2 O g/m2 ^/^^J:5t^mXU 

h>^y V>5'-PM7 0 0CSr«V>raS:«iLfc:o r 

fflSrffifeb. 2 5t:. 7 0%RH<7)S^TtTofCo 

[0 115] <^^yi7(Dm^>nhrcfzMm^2 1 0 
mmX2 9 7mm (A 4) tw^»rb. P^^3 OmmOiSi 

lO^^SiU. 15X:. 2 0%^«tcl®PBlifegbfCo 
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